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PERFORMANCE SPECIFICATION

RELAYS, ELECTROMAGNETIC, ESTABLISHED RELIABILITY,
GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE
1.1 Scope. This specification covers the general requirements for electromagnetic, hermetically sealed

relays for use in electronic and communication-type equipment (see 6.1). These relays are designed to
operate over the full range from low level to power switching with contact ratings up to 5 amperes
alternating current (ac) or direct current (dc). The failure rate level is established at a confidence
level of 90 percent for qualification and 60 percent for maintenance of qualification based on 100,000
cycles at +125°C under the rated load conditions specified herein. CAUTION: The use of any coil voltage
less than the rated coil voltage will compromise the operation of the relay. CAUTION: Pick-up, hold, and
dropout voltages are for test purposes only and are not to be used as design criteria. For additional
application and caution information, see 6.1.

1.2 Part or Identifying N r (PIN). The PIN shall consist of the letter "M", the basic number of the
specification sheet, an assigned dash number (see 3.1), and a suffix letter designating failure rate level
(see table I) as shown in the following example:

M 39016710 -001 L
Military  Specification Dash Failure

designator sheet number number rate level

1.3 Failure rate (FR) level designation. The failure rate level designation is shown in table I (see
4.6).

TABLE I. Failure rate level designation.

Failure rate level Failure rate level
designation (percent per 10,000 cycles)
L 3.0
M 1.0
P 0.1
R 0.01

Beneficial comments (recommendations, additions, deletions) and any pertinent data
which may be of use in improving this document should be addressed to: Commander,
Defense Electronics Supply Center, ATTN: DESC-ELDM, 1507 Wilmington Pike, Dayton,
OH 45444-5765, by using the Standardization Document Improvement Proposal

(DD Form 1426) appearing at the end of this document or by letter.
AMSC N/A FSC 5945
DIS TION STATEMENT A. Approved for public release; distribution is unlimited.
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2. APPLICABLE DOCUMENTS

2.1 Goverrment documents.
2.1.1 Specifications, standards, snd harndbooks. The following specifications, standards, and handbooks

form » part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS
FEDERAL

J-M-1177
0Q-N-290
22-R-765

MILITARY

MIL-1-10
MIL-M-14
MiL-P-116
MIL-P-997

MIL-P-15037
MIL-P-15047

MIL-G-45204
STANDARDS
FEDERAL
FED-STD-123
MILITARY
MIL-STD-129
MIL-STD-202
MIL-STD-454
MIL-STD-690
MIL-STD-T50
MIL-STD-790
MIL-STD-883
MIL-STD-1276
MIL-STD-1285
NIL-STD-1346
MIL-STD- 1686

MIL-STD-2073-1

HANDBOOKS
MIL-HDBK-263

MIL-HDBK-338

LI I )

Wire, Magnet, Electrical.
Nickel Plating (Electrodeposited).
Rubber, Silicone: Low- and High-Tempersture snd Tear Resistant.

fnsulating Compound, Electrical, Ceramic, Class L.

Molding Plastics and Molded Plastic Parts, Thermosetting.

Preservation, Methods of.

Plastic Material, Laminated, Thermosetting, Electrical Insulation: Sheets, Glass
Cloth.

Plastic Sheet, Laminated, Thermosetting, Glass-Cloth, Melamine-Resin.
Plastic-Material, Laminated Thermosetting, Sheets, Nylon Fabric Base,
Phenolic-Resin.

Gold Plating, Electrodeposited.

Marking for Shipment.

Marking for Shipment and Storage.

Test Methods for Electronic and Electrical Component Parts.

Standard Genersl Requirements for Electronic Equipment.

Failure Rate Sampling Plans and Procedures.

Test Methods for Semiconductor Devices.

Product Assurance Program for Electronic Parts Specifications.

Test Nethods and Procedures for Microelectronics.

Leads for Electronic Component Parts.

Marking of Electrical And Electronic Parts.

Relays Selection and Application

Electrostatic Discharge Control Program for Protection of Electrical and Electronic
Parts.

DoD Materiel Procedures for the Development and Application of Packaging
Requirements.

Electrostatic Discharge Control Handbook for Protection of Electrical and
Electronic Parts, Assemblies and Equipment.
Electronic Reliability Design Handbook.

(See supplement 1 for list of associated specifications.)

(Unless otherwise 1ndicated, copies of the federal and military specifications, standards, snd handbooks
are available from the Defense Printing Service Detachment Office, Building 4D (Customer Service),
700 Robbins Avenue, Philadelphia, PA 19111-5094.)
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2.2 Non-Goverrment publications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DoD adopted are those
listed in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not Listed in the DODISS sre the issues of the documents cited in the solicitation (see 6.2).

AMERICAR NATIONAL STANDARDS INSTITUTE (ANS!)
ANSI Y32.2 - Graphic Symbols for Electric and Electronic Diagrams.

(Application for copies should be addressed to the American National Standards Institute, 11 West &2nd
Street, New York, NY 10036.)

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)
EIA-557 - Statistical Process Control Systess.

(Application for copies should be addressed to the Electronic Industries Association, 2001 Pennsylvania
Avenue, NU, Mashington, DC 20006.)

(Non-Goverrment standards and other publications are normally available from the orgsnizations that
prepare or distribute the documents. These documents also may be availabte in or’ through libraries or other
informationsl services.)

2.3 Order of precedence. In the event of » conflict between the text of this document and the references
cited herein (except for related detail specifications, specification sheets, or HS standards), the text of
this dccument takes precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Specification sheets. Tthe individual i1tem requirements shall be as specified herein and in
accordance with the applicable specification sheet. In the event of any conflict between requirements of
this specification and the specification sheet, the latter shali govern.

3.2 gualification. Relays furnished under this specification shall be products which are authorized by
the qualifying sctivity for listing on the applicable quelified products List (QPL) at the time of award of
contract (see 4.4 and 6.3). Authorized distributors which are approved to NIL-STD-790 distributor
requirements by the QPL manufacturers are listed in the QPL.

3.3 Reliability and quality.

3.3.1 Relrability. Reliability of relays furnished under this specification shall be established and
maintained in accordance with the requirements and procedures specified in MIL-STD-790 and MIL-STD-690 with
details and exceptions specified in 4.1.2, 4.4.4, ond 4.5,

3.3.2 Quslity.

3.3.2.1 Statistical process control (SPC). The contractor shall implement and use statistical process
control techrniques in the manufacturing process for parts covered by this specification. The SPC program
shall be developed and maintained in accordance with EIA-557. The SPC program shall be documented and
mantained as part of the overall product assursnce program as specified 1n MIL-STD-790. The implementation
date for statistical process control shall be 12 months from the date of revision E of this gpecification.

3.4 Materipls. Materials shall be as specified herein. However, when a definite material 1s not
specified, a meterial shall be used which will enable the relays to meet the performance requirements of
this specification. Materials used shall be self-extinguishing, and shall not support combustion, give off
noxious gases in harmful quantities, give off gases in quantities sufficient to cause explosion of seaied
enclosures, cause contamination of the contacts or other parts of the relay, or form current-carrying tracks
when subjected to any of the tests specified herein. The selection of materials shall be such as to provide
maximum shelf Life. Acceptance or approvel of sny constituent materisl shall not be construed as a guaranty
of the acceptance of the fimished product.

3.4.1 plastic. Leminated plastic material shall conform to MIL-P-997, MIL-P-15037, or MIL-P-15047.
Molded plastic material shall conform to MIL-M-14 Cotton-filled or wood-flour-filled materiels shall not

be used.
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3.4.2 Ceramic. Ceramic insulating material shall conform to MIL-1-10, grade L422 or higher. Ceramc
used for external surfaces shali be glazed.

3.4.3 Funqus-resistant. Materials used in the construction of relays shall be fungus i1nert (see
requirement & of MIL-STD-454).

3.4.4 Metais. Metals shall be of a corrosion-resistant type or shall be plated or treated to resist
corrosion.

3.6.4.1 Plated fimshes.

a. Use of tin plating 1s prohibited internally and externally (see 6.6.4.1). Use of tin-lead fimshes
are acceptable provided that the minimum lead content 1s 3 percent.

b. Use of zinc plating 1s prohibited internally and externally.
c. Use of cadmium plating s prohibited internally and externally.

3.64.4.2 pissimilar metals. When dissimilar metals are used 'n intimate contact with each other,
protection agsinst electrolysis and corrosion shall be provided. The use of dissimilar metals 1n contact,
which tends toward active electrolytic corrosion (particularly brass, copper, or steel used in contact with
alumnum or alumnum alloy), 1s not acceptsble. However, metal spraying or metal plating of dissimilar base
metals to provide similar or suitable abutting surfaces is permitted. Dissimilar metals should be as
defined 1n 6.6 through 6.6.4, 'nclusive. In hermetic seals, the 0.25 volt difference between the header
material and the housing material is not applicable.

3.4.5 Magnet wire. Magnet wire shall conform to J-W-1177. AWG wire sizes used in relays but not listed
n J-W-1177 shall meet the basic material and coating requirements of J-W-1177 as a8 minimum.

3.4.6 Rubber. Rubber shall conform to 2Z-R-765.
3.4.7 Mercury. The use of mercury or mercury compounds s prohibited.

3.6.8 Magnesium. The use of magnesium or magnesium alloys 1s prohibited (not applicable to contacts).

3.4.9 Silicone or silicone compounds. The use of silicone (see 6.8) or silicone compounds for any
purpose 15 prohibited.

3.5 Design and construction. Relays shall be of the design, construction, weight, and physicel
dimensions specified (see 3.1).

3.5.1 Case. Unless otherwise specified (see 3.1), the case shall not be electrically connected to the

contacts or coil; however, 1t may be used as part of the magnetic circuit,

3.5.1.1 Case grounding When specified (see 3.1), means for connecting the relay case to ground shail be
provided.

3.5.2 Sealing process. Relays shall be dried, degassed, and backfilled with an atmosphere and sealed by
welding such that the requirements of this specification are met. Adjunct sealtant (see 6.8), 1f used, must
comply with the following characteristics:

a. Shall not extend above 20 percent of the length of the exposed terminals above the glass memiscus.
b. Trace color 1s permitted 1f 1t 1s 2 natural result of the sealant process.
c. Shall form, after curing, a permanent nonconductive, noncracking seal under all relay environments.
3.5.3 C(Contacts. Contacts shall have load ratings and arrangements (see MIL-STD-1285) as specified (see
3.1) and unless otherwise specified (see 3 1), shat! be capable of carrying the maximum rated current

continuously as well as making and breaking the specified current under all envirommental conditions
specified herein,
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3.5.4 Coils. Coils shall be sdequately insulated electrically from the contacts and the case. The
resistance snd rated voltage (or current) shall be as specified (see 3.1). Coils shall be designed for
continuous operation at maximm rated voltage and texperature, unless otherwise specified (see 3.1).

3.5.4.1 JTerminal identification. When specified (see 3.1), a bead of contrasting color shall be used to
designate the X1 (positive, if applicable) terminal (see figure 1 and MIL-STD-1285).

SINGLE COIL TERMINALS

X! on x1—/\ —x2 or xx—-D——xz
{ ':xz

DUAL COIL TERMINALS

X1 1 or x1—-—/\/——xz Yl——f\/——-YZ OR x:—'D-—xz u—-Dh—vz
I ,:le ':vz

FIGURE 1. Symbols and marking for terminals.

3.5.4.2 Latching relays. Llatching relays with two coils shall be so desipned that if both coils are
energized simul taneously, the contacts should not achieve a neutral position (both the normslly closed and
normally open contacts are open). The relay shall be screened as specified 1n 3.12.7 and 4.8.8.7.
Specified dropout value (voltage or current) and release time are not applicable to latching relays (see
6.1).

3.5.5 Circuit disgram. The circuit diagram as specified (see 3.1), shall be a terminal view. Circuit
symbols shall be i1n accordance with ANSI Y32.2. For relays without an orientation tab, the circuit diagram,
as specified (see 3.1), shall be oriented so that when the relay 1s held with the circunt diagram right side
up as shown (see 3.1), and rotated away from the viewer about a horizontal axis through the diagram until
the header terminals face the viewer, then each terminal shall be wn the location shown I1n the circurt
dragram.

3.5.6 Mounting means (see 3.1).

3.5.6.1 Bracket. Mounting brackets shall be an integral part of the relay, securely attached thereto 1n
8 manner to prevent any movement betueen the relay and the mounting bracket.

3.5.7 Ierminals (see 3.1). Terminals shall be as specified herein. Manufacturer may supply hot solder
dipped terminals provided that the hot solder dipping process has been approved by the qualifying activity
and when specified on the individual purchase order (see 6.2.1a). Solder dipped terminals mey be .002 inch
(0.050 am) larger than the maximum dimension specified (see 3.1).

3.5.7.1 Solder-lug terminais. Solder-lug terminals shall be designed to accommodate two conductors, each
rated to carry the maximum rated current of the contact or coil terminated.
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3.5.7.2 VWire tepds. Wire leads shall be as specified (see 3.1). Optional, shortened wire leads may be
supplred when specified on the individusl purchase order (see 3.1 and 6.2.1b).

3.5.7.2.1 \Mire leads, solder pin (SP). Solder pin wire leads shall be as specified (see 3.1).

3.5.7.3 Plug-1n termination. Plug-in terminations shall conform to the arrangements or dimensions as
specified (see 3.1). The mounting srrangement of the relay shall be so designed that the entire weight of
the relay will be suspended and the stability of its mounting will be provided by an auxiliary mounting
means other than the electrical terminals of a socket (see 3.1). Plug-i1n terminals shall be gold plated in
accordance with MIL-G-45204, type 11, class I, with a nickel underplating that shall be in accordance with
QQ-N-290 and 50 to 150 microinches thick.

3.5.7.4 Solder dip (retinning) leads. The manufacturer may solder dip/retin the lesds of product
supplied to this specification provided the solder dip process has been approved by the qualifying sctivity.

3.5.7.4.1 gualifying activity approval. Approval of the solder dip process will be based on one of the
following options (Note: Solder dip of gold-plated plug-in leads 18 not allowed.) All visual examination
criteria shall be 1n accordance with method 208 of MIL-STD-202:

a. When the original lead fimish qualified was hot solder dip lead finish 52 of MIL-STD-1276 (The
200-microinch thickness 1s not applicable). The manufacturer shall use the same solder dip process
for retinning as 1s used i1n the original manufacture of the product.

b. When the lead originally qualified was not hot solder dip lead fimish 52 as prescribed above,
approval for the process to be used for solder dip shall be based on the following test procedure:

(1) Six samples for each style and lead finish are subjected to the manufacturer’s solder dip
process. Following the solder dip process, the relays shall be subjected to groups A2 and A4
inspections.

(2) Three of the si1x samples are then subjected to the solderability test (see 3.8). No visual
defects are allowed.

(3) Remaining three samples are subjected to the resistance to soldering heat test (see 3.20).

(4) ALl si1x samples shall be subjected to groups A2 and A4 i1nspections. Minor scratching of the
terminals due to 1nsertion 1nto test sockets shall not be cause for rejection.

3.5.7.4.2 Solder dip/retinning options. The manufacturer may solder dip/retin as follows:

a. After the 100 percent group Al screening tests and before the group A3 solderability test,
Following the solder dip/retinning process, insulation resistance (all terminals to case), seal, and
visual/mechanical nspection shall be performed.

b. As a corrective action, 1f the lot fails the group A solderability test, i1nsulation resistance (all
terminals to case), seal, and visual/mechanical 1nspection shall be performed..

c. For relays that have been subjected to and passed group A 1nspection. Following the solder
dip/retinning process, 1nsulation resistance (all terminals to case), seal, and visual/mechanical
inspection shall be performed.

3.5.8 Diodes. Relays suppiied with diodes installed internally are not considered electrostatic
discharge (ESD) sensitive. However, the diode may be ESD sensitive when not part of the coil circuit or
wired internal to the co1i. In such case, the diode shall be processed i1n accordance with the requirements
specified in 4.1.4. Manufacturers may, at their option, test diodes used i1nternally as specified in method
3015 of MIL-STD-883 modified to 16,000 volts to eliminate the need for the ESDS protection program described
above.

3.6 In-process 1 ction (s 7.1).

3 6.1 Diode 1n-process screening (see & 7 1 1). Perform 1n-process screening as specified 1n 4.7.1.1.
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3.6.2 Clesning and smell perticle inspection (when specified, see 3.1) (see 4.7.1.2). Prior to hermetic

sealing of the relay header to the relay can; the reiays shall be clesned and examined for small particle
contaminants es specified in 4.8.2.

3.7 Screening (see 4,8.3). The contact miss detector’s monitoring level shall be less then 100 ohms for
relays tested during cycting. Unless otherwise specified (see 3.1), any relay shall have a finsl 1nsulation
resistance measurement of 10,000 megohms or greater.

3.8 Solderability (see 4,8.4). The critical (examination) area of solid wire lead and pin terminals
shall be at least 95 percent covered with a continuous new solder coating per method 208 of MIL-STD-202.
For solder-lug terminals grester than .045 inch (1.14 wm) 1n diameter, 95 percent of the total length of
fillet, which is between the standard wrap wire and the terminal, shall be tangent to the surface of the
terminal being tested, and shall be free of pinholes, voids, etc. A ragged or interrupted Line st the point
of tangency between the fillet and the terminal under test shall be considered a failure.

3.9 Seal (see 4.8.5). There shall be no \eakage 1n excess of 1 x 10“8 atmospheric cubic centimeters per
second of air (atm cm3/s).

3.10 jnsulation resistance (see 4.8.6). The insulation resistance shall be 10,000 megohms or more,
unless otherwise specified (see 3.1). After the high level Life tests, the insulation resistance shall be

1,000 megohms or more.

3.11 Dpielectric withstanding voltage (see 4.8.7). There shall be no leakage current i1n excess of 100
microamperes (UA). After high level tests, the dielectric withstanding voltdge measured at atmospheric or
reduced barometric pressure shall be at least 75 percent of the 1nitial value (see 3.1).

3.12 Electrical chearacteristics (see 4.8.8). The following tests as specified 1n 3.12.1 through 3.12.7

shall comprise the electrical characteristics tests. Unless otherwise specified, electrical characteristics
shall be 100 percent inspected and performed i1n the order as shown below.

3.12.1 Static contact resistance (see 4.8.8.1). Unless otherwise specified (see 3.1), the static contact

resigtance shall not exceed 0.05 ohm.

3.12.2 Specified pickup or \atch/reset, hold, and dropout values (voltages) (gee 4.8.8.2). The specified

pickup or latch/reset, hold, and dropout values (voltages) shall be as specified (see 3.1).

3.12.3 Coil resistance or coil current (see 4.8.8.3).
3.12.3.1 Coil resistance (see 4.8.8.3.1). The coil resistance shall be as specified (see 3.1).

3.12.3.2 Coil current (see 4.8.8.3.2). The coil current shall be as specified (see 3.1) for relays with
both coil transient suppression and polarity reversal protection diodes.

3.12.4 Operate and release time (see 4.8.8.4). The operate and release time shall be as specified (see

3.1) In multipole relays, during each of the operate and the release time measurements, the difference
between the first moving contact to make and the last moving contact to make shall not exceed 1 millisecond
(ms). This shall be exclusive of contact bounce. Release time 1s not applicable to Latching relays.

3.12.4.1 Break before make (see 4.8,8.4.1). Moving contacts within a multipole relay shall show no
evidence of any open contact closing before all closed contacts have opened (see 3.1). This applies to
e1ther state of the relay.

3.12.5 Contac 1c_characteristic ee 4&.8.8.

3.12.5.1 Contact bounce (applicasble to failure rate level L") (see 4.8.8.5.1). The duration of the
contact bounce shall not exceed 1.5 ms unless otherwise specified (see 3.1).

3.12.5.2 Contact stabitization time (spplicable to farlure rate levels "M", “p*, and “R") (see
4.8.8.5.2). The time to reach and maintein a static contact resistance state shall not exceed 2.0 ms unless
otherwise specified (see 3.1)

3 126 Coil transient suppression and diode block 1ntegrity test (see 4.8 8.6).
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3.12.6.1 Coil transient suppression (applicable to dc operated relays with coil transient suppression

diodes) (see 4.8.8.6,1). Coils of dc operated relays shall not generate a beck EMF greater than that
specified (see 3.1), as maximum 1nduced transient voltage.

3.12.6.2 Diode block integri r
ch gsee & 6.2). The Leakage current shall not exceed the value specified (see 3.1).
3.12.7 Neutral screen (spplicable to latching r on . Latching relays shall be

tested as specified in 4.8.8.7.

3.13 Thermal ghock (gsee 4.8.9). Insulstion resistance, specified pickup or latch/reset, hold, and must
dropout values (voltages), and operate and release time shall meet the requirements of 3.10, 3.12.2, and
3.12.4, respectively, at each temperature extreme. Following the temperature excursions, there shall be no
cracking, peeling, or flaking of the finigsh; dielectric withstanding voltage shall meet 3.11 requirements.

3.14 Shock (specified pulse) (see 4.8.10). Unless otherwise specified (see 3.1), there shall be no
opening of closed contacts in excess of 10 microseconds (us) and there shall be no closure or bridging of

open contacts n excess of 1 us and no evidence of mechanical or electrical damage.

3.15 Vibration (see 4.8.11). Unless otherwise specified (see 3.1), there shall be no opening of closed
contacts 1n excess of 10 s and there shall be no closure or bridging of open contacts in excess of 1 us and
no evidence of mechanical or electrical damage.

3.16 Acceleration {unless otherwise specified, see 3.1) (see & . The contacts of the relay shall
remain 1n the de-energized position with no voltage across the coil and in the energized position when
voltage is applied to the coal. Latching relays shall remain in each latched position with no voltage on
the coil.

3.17 Terminsl strenqth (see 4.8.13). There shail be no evidence of loosening or breaking of the
terminals, nor shall there be any other damage which would adversely affect the normal operation of the
relay. B8ending of terminals shall not be construed as damage. The glass criteria of 3.30 does not apply
here.

3.18 Magnetic interference (when specified, see 3.1) (see 4.8.14). The specified pickup or latch/reset,

dropout, and hold values (voltages) shall meet the requirements specified in 3.12.2.

3.19 Coil life (see 4.8.15). There shall be no evidence of damage.

3.19.1 Coil endurance (see 4.8.15.1). The coil resistance shall be as specified (see 3.1).

3.20 Resistance to soldering heat (see 4.8.16). There shall be no damage which would adversely affect
normal operation of the relay.

3.21 salt spray or atmosphere {corrosion) (see 4.8,17). There shall be no evidence of breaking,
cracking, chipping, or flaking of the finish, nor exposure of the base metal, due to corrosion, which would
adversely affect the application or performance characteristics of the relay.

3.22 oOverload (applicable to high level relays only) (see 4.8.18). The voltage drop across closed
contacts shall be less than or equal to 5 percent of the applied load voltage and the voltage across open

contacts shatl be 95 percent or more of the applied load voltage. The case-to-ground fuse shall remain
electrically continuous.

3.23 Life (see 4.8.19). For low level testing, the contact miss detector’s monitoring level shall be
less than or equal to 100 ohms (unless otherwise specified, see 3.1). For high level testing, the contact
mss detector’s monitoring level shall be less than or equal to 5 percent of the aspplied toad voltage and
the voltage across open contacts shail be 95 percent or more of the applied load voltage. Uniess otherwise
specified, the static contact resistance following cycling shatll be no grester than twice the imtial
specified contact resistance requirement. There shall be no mechanical or electrical failure. Welding of
contacts, feirlure to make, carry or break the load, or failure of the fuse conmnected between case and load
system ground or neutral shall constitute a failure. Relsys indicating failure, not verified per a farlure
verification procedure approved by the Qualifying Activity, may be returned to test. During post life
tests, failure of a diode shall constitute a failure.
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3.26 Intermediate current (see 4.8.20). During cycling, unless otherwise specified (see 3.1), the
resistance of a closed contact shall be less than or equal to 3 ohms and the voitage across an open contact
shall be 95 percent or more of spplied load voltage. After cycling, the static contact resistance shall be
measured at room smbient (+25°C) and shall not exceed the Limits as specified (see 3.1). Intermediate
current shall not be considered a low level or high level contact load rating (see 6.1.1). There shatl be
no mechanical or electrical failure. welding of contacts, failure to meke, carry or break the load, or
failure of the fuse connected between case and load system ground or neutral shall constitute a failure.
Reloays indicating failure, not verified per a failure verification procedure approved by the qualifying
activity, msy be returned to test. During post tife tests, failure of a diode shall constitute a failure.

3.25 Mechenical life (see 4.8.21). After cycling, the insulation resistance and dielectric withstanding
voltage shall not exceed the Limits as specified (see 3.1) and the operate and release time shall not exceed
120 percent of the Limits specified (see 3.1). There shall be no mechanical or electrical failure. Welding
of contacts, failure to make, carry or bresk the load, or failure of the fuse connected between case and
load system ground or neutral shall constitute a failure. Relays indicating failure, not verified per a
failure verification procedure approved by the qualifying activity, may be returned to test. During post
Life tests, failure of a diode shall constitute a failure.

3.26 Resistance to solvents (see 4.8.22). The marking shell remain legible.

3.27 Particle 1mpact noise detection (PIND, when specified, see 3.1) (see 4.8.23). There shall be no
evidence of free moving particulate contamination.

3.28 Marking. :

3.28.1 “JAN" brand. The United States Government has adopted, and 1s exercising legitimate control over
the certification marks “JAN" and "J", respectively, to indicate that items so merked or identified are
manufactured to, and meet all the requirements of military specifications. Accordingly, 1tems scquired to,
and meeting all of the criteria specified herein and 1n applicable specifications shall bear the
certification mark "JAN“ except that items too small to bear the certification merk "JAN® ghall bear the
letter “J*. The “JAN® or "“J" shall be placed on the first line above or below the "W* of the military part
number or the “J" with the date code (example J8530). Items furnished under contracts or orders which
ei1ther permit or require deviation from the conditions or requirements specified herein or in applicable
specifications shall not bear “JAN" or "J%, In the event an 1tem fails to meet the requirements of this
specification and the applicable specification sheets or associated detail specifications, the manufacturer
shall remove the “JAN" or the “J" from the sample tested and also from all items represented by the sample.
The “JAN" or “J* certification mark shall not be used on products acquired to contractor drawings or
specifications. The United States Government has obtained Certificate of Registration No. 504,860 for the
certification mark "JAN",

3.28.2 1dentification marking (full). Relays shall be marked in accordance with method I of MIL-STD-1285
and shall include the following information:

a. Military PIN (see 1.2 and 3.1). The "JAN" or “J¥ shall not be marked in front of the PIN.
b. “JAN® or "J* brand. The “JAN" or "J" shall appear directly above or below the “"M* of the military
PIN (examples: JAN M39016/6-109L)
M39016/6-109L or J

c. Date code (at the option of the manufacturer, the "J*» with the date code may be used i1nstead of b).
The date code shall provide traceability (see 4.1.2.1).

d. Source code.

e. Lot symbol (optional).

f. Rated coil voltage (or current) (see 3.1) and when applicable, operating frequency.
9. Coil resistance,

h. Contact rating (the highest dc resistive load rating shall be marked) (see 3.1),
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1. Circuit diagram (see 3.5.5).

j. Terminal marking (when applicable, see 3.1, 3.5.4.1, and 3.5.7).

3.28.3 Minieum marking (when specified, see 3.1). When space does not permit the marking specified in
3.28.2, the marking shall include, as a minymun the military PIN; the "J* with the date code (example

J8530); circurt diagrem; and manufacturer’s name or source code.

3.28.4 Farlure rate level substitution. With procuring activity approval, relays qualified to lower
(better) failure rates, may be substituted for higher failure rate perts. For example, a relay qualified 1o

failure rate Level “P" (0.1 percent/10,000 cycles), may be substituted for a faiture rate "N» (1.0
percent/10,000 cycles), relay. Relays shall not be remarked uniess specified in the contract or purchase
order.

3.28.5 Interchangeability. All parts having the same military PIN shall be directly and completely
interchangeable with each other with respect to installation and performance to the extent specified in the
military specification sheet (see 3.1).

3.29 Workmanship. The relays shall be fabricated 1n such a manner 8s to be uniform in quality, and shall
be free from cracked or displaced psrts, sharp edges, burrs, and other defects that will affect life,
serviceability, and appearance.

3.30 Header glass. MHeader glass may have small irregularities, such as bubbles, chips, and cracks. The
acceptability shall be based on figure 2 and the following: :

8. Surface blisters whose diameters do not exceed one-half of the radial distance between the terminal
and the corresponding header metal (for a cluster of blisters, the overall cluster diameter shall
apply) are acceptable.

b. Circumferential cracks which originate and terminate 1n the glass and which extend less than 135°
are acceptable (see figure 2, reference 8).

c. Radial cracks with lengths not exceeding three-quarters of the distance between the terminal and the
surrounding header metal are acceptable (see figure 2, reference C).

d. Tangential cracks which are confined to a single zone are acceptable (see figure 2, reference D).
e. Menmiscus cracks, and chipouts, which completely surround the terminal are acceptable 1f:

(1) The memiscus cracks, and chipouts do not extend beyond one-half the distance from the terminal to
the surrounding header metal, or

(2) The memiscus cracks, and chipouts do not extend beyond one-gquarter of the distance from the
terminal to the surrounding header metal and a portion of the meniscus cracks, and chipouts does
not extend beyond three-quarters of the distance from the terminal to the surrounding header
metal 1f that portion of the meniscus cracks, and chipouts does not span more the 180° (see
figure 2, reference E).

f An internal bubble whose diameter does not exceed one-third the distance between the terminal and
the surrounding header metal s acceptable.

Microscopic examination with up to 10X magnification shall be used. In case of dispute, all relays shall
meet the applicable insulation resistance, dietectric withstanding voltage, and seal requirements,
regardless of the acceptability of the header glass.

The above requirements are not applicable after group 8 and group C i1nspections and also not applicable to
relays with spacer pads after forming the leads.
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ACCEPTABLE UNACCEPTABLE

(REF B)

(REF D)

NOTE- The broken lines indicate the division of the radial distance between the terminal and the
surrounding header metal 1nto equal parts, thus creating concentric zones around the terminal

FIGURE 2 Inspection aid

"
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the performance of all 1nspection requirements (examinations and tests) as
specified herein. Except as otherwise specified in the contract or purchase order, the contractor may use
his own or any other facilities suitable for the performance of the inspection requirements herein, unless
disspproved by the Goverrment. The Government reserves the right to perform any of the inspections set
forth 1n this specification where such inspections are deemed necessary to ensure supplies and service
conform to prescribed requirements.

4.1.1 Res ibility for ¢ isnce. All items shall meet all requirements of sections 3 and 5. The
ingpection set forth in this specification shall become a part of the contractor’s overall inspection system
or quality program. The absence of any inspection requirements 1n the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies submitted to the Goverrment for
acceptance comply with all requirements of the contract. Sampling inspection, as part of manufacturing
operations, is an acceptable practice to ascertain conformance to requirements, however, this does not
suthorize submission of known defective material, either indicated or actual, nor does it commit the
Government to accept defective material.

4.1.2 Product assurance program. A product assurance program shall be established and maintained in
accordance with MIL-STD-790. Evidence of such compliance shall be verified by the qualifying activity of
this specification as a prerequisite for qualification and continued qualification.

4.1.2 1 Traceability requirements. The manufacturer shall submit to the Qual:ifying activity the
procedure whereby the lot date codes are assigned that incorporates traceability. The following 1s a list
of raw material/component parts and subassembly traceability requirements:

a. Header-contact subassembly with the lot number.

(1) Stationary or moving contact (a contact may consist of an individual wire or a contact blade and
contact button).

(2) Header with glass to metal sealed leads 1n place with the lot number.
(3) Return spring(s).
(4) Diodes (when applicable) with the lot number.
(5) Magnets (when applicable).
b. Motor subassenbly with the lot number.

(1) Sound coils with the Lot number
(2) Armature assembly (1ncluding actuators as applicable).
(3) Diodes (when applicable) with the Lot mumber.
(&) Magnets (when applicable).

4.1.3 Statistical process control (SPC). A SPC program shall be established and maintained in accordance

with EIA-557. Evidence of such compliance shall be veri1fied by the qualifying activity as a prerequisite
for quatification and retention of qualification.
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4.1.4 ESD protection program. This requirement 1s applicable to all menufacturers who handle ESDS
component parts and/or materials in the relay manufacturing and /or testing process. The manufacturer shall
establish end meintain an ESD control program in sccordance with MIL-STD-1686 and MIL-HOBK-263. Evidence of
such compliance shall be verified by the qualifying activity of this specification as a prerequisite for
qualification and continued qualification. This program shall be documented by an ESD control plan which
must be under document control. As s minimum, this plan must address the 1dentification of ESDS sub-
components and end items, facilities, training, design protection, handling procedures, marking, cleaning,
preservation, packaging, and quality assurance. A model ESD control program is available from the
quslifying activity and may be used as a guideline document. Further guidence for ESD control is available
from the EOS/ESD Associetion snd the Electronics Industry Association (EIA).

4.2 Classification of inspection. The inspections specified herein are classified as follows:
s. Gualrfication inspection (see 4.4).
b. Verification of qualification (see 4.5).
c. In-process and quality .conformance inspection (see 4.7).

4.2.1 Records retention. Documentation for test and production shall be retained as a minimum as defined
below:

a. Qualification test reports, data, and samples shall be retained as long as qualification is
maintained. .

b. Group A test data and production traveler: 3 years from the final inspection or date code.
c. Group B and C test reports and data: 5 years from date of submission. Test samples shall be

retained unt1l a letter of acceptance has been received from the qualifying activity or for one
reporting period, whichever 1s longer.

4.3 lnspection conditions. Unless otherwise specified herein, the test conditions specified 1n the
“GENERAL REQUIREMENTS" of MIL-STD-202 shall be considered for referee purposes only. All inspections may be
performed at ambient conditions consistent with ndustry practice.

4.3.1 Power supply. Unless otherwise specified herein, the power supply shall have no more than 10
percent regulation at 110 percent of the specified test \oad current. A dc power supply shall have no more
than 5 percent ripple voltage. An ac power supply shall be within 1 percent of the specified frequency and
shall be sinusoirdal with a form factor between 0.95 and 1.25.

4.3.2 Grounding. Unless otherwise specified (see 3.1), the negative side of the dc power supply shall be
grounded. One side of single-phase ac power supply shall be grounded.

4.3.3 Load conditions during tests. The coil(s) of the relay being tested shall be connected to a power
supply separate from the load power supply. The loads of the relay being tested shall be connected
individually to each stationary contact. The polarity of the load power supply 1s optional. The movable
contacts of the relay being tested may be connected to either the high or low side of the Load power supply.
All tests during which the contacts are loaded and being cycled, except dielectric withstanding voltage,
shall be conducted with the case of the retay connected to the power supply ground or neutral through a
normal blow fuse rated at 5 percent of the contact load maximum, but not less than 0.100 ampere. For relays
with nongrounded case ratings, tests for i1solated-case ratings may be made with the case electrically
1solated from the power supply ground.

4.3.4 Jesting devices. Devices used i1n the testing of relays shall not load the contacts above 10 mA
resistive at 6 V dc or peak ac maximum open circuit voltage unless otherwise specified herein,
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4.3.5 Mounting relays for smbient tesperatyre tests. hen the relays are subjected to the tests
specified in 4.8.20 and 4.8.15 (intermediate current and coil Life, respectively), they may be mounted on a
hest sink in accordence with the following:

a. Each relay may be attached by 1ts normel mounting mesns to a .062 inch (1.57 sm) thick minimm, flat
atumimem plate heat sink. The heat sink shall be designed to place every relay in the center of its
own square space whose total surface area (both sides) 1s eight times the outside surface areas of
the relay, excluding mounting. Relays without mounts shall be held to the heat sink with a metal
strep .25 inch (6.35 mm) wide by .015 inch (0.38 am) maximum thickness. The heat sink assembly
shall be suspended by tuine or other nonheat conducting material. The leads shall not constitute a
hest sink.

b. Chamber temperature shall be controlled to maintain the temperature at the specified ambient
extromes (see 3.1).

4.3.6 Methods of examination snd test. Application of coil power to relays under test shatl be such thst
plus polarity is epplied to the color coded terminal when applicable; or to the lower numbered terminal when
color coding is not used. Testing of latching relays shall be repeated with each coil serving as the
operating coil; and testing of latching releys shall be repested with the relay in each operated position.

4.3.7 Reliability requirements. The relisbility requirements specified herein are 'n sccordance with
MIL-STD-690. The confidence level for qualification is 90 percent srnd the confidence level for msintenance
of qualification is 60 percent.

4.3.8 Tolerances. Uniess otherwise specified (see 3.1), all electrical, er.mrounental, and mechanical
parameters shall have 8 tolerance of 210 percent.

4.3.9 Alternate test equipment. Test circuits and test equipment herein are intended to provide guidance
to the relay manufacturer. Use of any alternate test circuits and/or test equipment shall be approved by
the qual1fying activity prior to use.

4.4 Qustification inspection. Qualification inspection shall be performed at a laboratory acceptable to
the Government (see 6.3) on sample units produced with equipment and procedures normally used in production.

4.4, Qualification. Qual:fication shall be granted st the "L™ or “W* failure rate initially and shall
be besed on results of the qualification inspection specified in table 1J. A certification of construction
to the materials requirements of 3.4, and the design and construction requirements of 3.5 shall accompany
the submission of qualification inspection results to the qualifying activity.

4.4.1.1 Sampling plan. The number of relays to be subjected to qualification inspection shall be as
specified in table 11. The sample shall be selected from a production run and shall be produced with
equipment or procedures normelly used in production. The qualification sample shall be as defined 1n table
1.

4.4.2 lInspection routine. Sample units shall be subjected to the qualification inspection outlined 1n
table 11, 1n the order shown, except that groups Q3 through Q8 may be conducted concurrently. All sample
units shalt be subjected to the tests 1n Q2. These sample unmits shall then be divided into six groups as
specified 1n table 1] and subjected to the inspection specified for their particular group.

4.4.3 Farlures. Failures in excess of those allowed in table 11 shall be cause for refusal to grant
qualification approval.
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TABLE 11. Qualitication inspection.
Inspection Requirement Test Number of Number of
paragraph method sample units farlures
paragraph to be al lowed
inspected
[-1]
Cleaning and small particle ALl sample Y
inspection (when specified) 3.6.2 4.8.2 units
Q2
Visual and mechsnical i1nspection
(internal) 2/ 3.1 and 3.29 4.8.1
Screening 3.7 4.8.3
Solderability (3 sample units) 3/ 3.8 4.8.4
Dielectric withstanding voltage &/ 3N 4.8.7 All sample 0
Insulation resistance &/ 3.10 4.8.6 units
Electrical characteristics 4/5/ 3.12 4.8.8
Visual and mechanical inspection
(external) (dimensional check on 3.1, 3.28, 4.8.1 .
2 sample units only) 3.29, 3.30
Seal 3.9 4.8.5
a3
Thermal shock 3.13 4.8.9
Resistance to solvents 3.26 4.8.22
Shock (specified pulse) 3.14 4$.8.10
Vibration (sinusoidal) 3.15 4.8.11.1 4 1
Vibration (random) 3.15 4.8.11.2
Particle wmpact noise detection
(PIND, when specified) 3.27 4.8.23
Acceleration 3.16 4.8.12
Terminal strength 3.17 4.8.13
Dielectric withstanding voltage 4/ Iin 4.8.7
Insulation resistance 4/ 3.10 4.8.6
Electrical characteristics 4/ 5/ 3.12 4.8.8
Seal 39 4.8.5
o4
Magnetic interference (when
spec1fied) 3.18 4.8.14
Coil tife 319 4.8.15
Resistance to soldering heat 3.20 L.B.16
Salt atmosphere (corrosion) 3.21 4.8.17
Dielectric withstanding voltage 4/ in 4.8.7 4 1
Insulation resistance &/ 3.10 4£.8.6
Electrical characteristics &4/ S/ 3.12 4.8.8
Seal 3.9 4.8.5

See footnotes at end of table.
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TABLE II. Qualification inspection - Continued.
Inspection Requirement Test Number of Number of
paragraph method sample units failures
paragraph to be allowed
inspected
Q5
Overload (highest dc resistive load) 3.22 4.8.18
Life (highest rated dc, 50,000 3.23 4.8.19
cycles) 6/ 4 1
Dielectric withstanding voltage 4/ 3.1 4.8.7
Insulation resistance 4/ 3.10 4.8.6
Electrical characteristics &/ 5/ 3.12 4.8.8
For qualification
Q6 to level L .
8 - --0
Life 7/ 3.23 4.8.19 14 - - -1
Dielectric withstanding voltage 4/ n 4 8.7 23 - - -2
Insulation resistance &4/ .10 4.B.6 40 - --5
Electrical characteristics 4/ 5/ 3.12 4.8.8 For qualification
to level M
a7 23 - --0
39 - - -1
Intermediate current 3.24 4.8.20
Dielectric withstanding voltage &4/ N 64.8.7
Insulation resistance &/ 3.10 4.8.6 4 1
Electrical characteristics &/ 5/ 3.12 4.8.8
a8
Mechanmical life 3.25 4.8.21
Dielectric withstanding voltage 3.1 6.8.7
Insulation resistance 310 4L 8.6 4 1
Operate and release time 3.12.4 4.8.8.4
Visual inspection (external) 3.1,3.28,3.29 4.8.1

1/ Cleaming and small particie ins|
completion of cleaning and smat

manufacturing prior to entrance 1nto Q2 through Q8.
large enough sample size to insure the relays required for the
available upon completion of all manufacturing processes prior

1n 02 through 08.

3/ Solderabilit

particle inspection the
Manufacturers should select a sufficiently
e s1ze specified 1n Q6 are
ginning of the testing specified

electrical characteristics, and seal.

ction shall not contribute failures for qualification purposes.

Upon

ali1fication samples shall continue through

iyl

2/ One sample umt remaining unsealed shall be subjected to the internal inspection

samples are not subjected to dielectric withstanding voltage, insulation resistance,

4/ Coil resistance or coll current may be done prior to dielectric ulthstandm? voltage and 1nsulation
e

resistance. Testing sequence 1s

voltage prior to electrical characteristics.
5/ Measurement of coil current 1s applicable only to relays with both coil transient suppression and

polarity protection diodes.

optional for i1nsulation resistance and die

ctric withstanding

6/ Post overload Life testing requirements are not applicable to T0-5 and 0.100 grid style relays.

7/ The sample size shall be equally divided among the specified contact ratings and shalt be of
sufficient size to test a minimum of one relay per contact ratin
When there are more samples than toads, the remainming loads shat

with the highest dc rated load.
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4.4.4 Failure-rate level and qualtity level verification.

4.4.4.1 FR gualification. FR qualification shall be in accordance with the general and detailed
requirements of MIL-STD-690, MIL-STD-790 in its entirety, and the following details:

a. Procedure ] - Qualification at the initial FR level. The manufacturer may qualify his products to

failure rate levels *L" or "M* 1mitially.

b. Procedure |1 - Ex fon of \lificat to lower FR levels. To extend qualification to a lower FR
(evel (see table [11), data from two or more styles of similar construction mey be combined.

c. Procedure 1]l - Maintenance of FR level quatifications. Maintenance period of table IV shall apply.
Regardless of the number of production lots produced during this period, the specified rumber of

life test unit cycles shall be sccumulated to maintain qualification. 1f there is no production,
see 4.5. The manufacturer shall preselect the sampling plan to be used during the maintenance
period from table 1V. In the event that failures occur exceeding the sampling plan selected

(C = mumber), the failure rate of the product shall be increased one tevel or the product removed
from the Qual1fied Products List. Noncompliance corrective action shall be in accordance with
4.7.3.3.

4.5 Verjfication of guatification. At all failure rate levels and maintenance periods specified in table
IV, the manufacturer shall compile a summary of the results of quality conformance inspections and (where
applicable) extended FR test data, i1n the form of a verification of qualification report, and forward it to
the qualifying activity as the basis of continued qualification approval at &-month intervals. In addition
to the periodic submission of FR test data, the manufacturer shall i1mmediately notify the qualifying
activity whenever the FR data indicates that the manufacturer has failed to maintain his qualified FR level.
Continuation shall be based on evidence that, over the 6-month period, the following has been met:

a. Verification by the qualifying activity that the manufacturer meets the requirement of MIL-STD-790.
b. The manufacturer has not modified the design of the item.

c. The specification requirements for the item have not been amerxied so as to affect the character of
the ytem.

d. Lot rejection for group A inspection does not exceed 10 percent or one lot, whichever is greater.
e. Requirements for groups B and C are met (where applicable).

f. The records of all FR tests combined substantiate that the “L" (3.0 percent), “N* (1.0 percent), or
"p® (0.1 percent) FR levels have been maintained or that the manufacturer continues to meet the “R*
(0.01 percent) FR level for which qualified, although the total component cycles of testing do not,
as yet, meet the requirements of 4.4.4 (see table IV).

If group C test requirements were not met and the manufacturer has taken corrective action satisfactory to
the Government, the forwarding of the verification of qualification report may be delayed until within 60
days after completion of retesting of the group C inspections. In this case, the qualifying activity shall
be notified of this condition within the time the original verification of qualification report was due.

All reports shall be certified by a responsible company official and the Government inspector. In the event
that no production occurred during a 6-month reporting period, the manufacturer shall submit a DD Form 1718,
Certification of Qualified Product, to the qualifying activity certifying that the company still has the
capabilities and facilities necessary to produce the relay. 1f during two consecutive reporting periods
there has been no production, the manufacturer may be required, at the discretion of the qualifying
activity, to produce test samples to perform all group B and C tests.
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TABLE Ill. Requirements for extension of gualification to lower (better)
failure rate levels (90 percent confidence Level).

FR Qualified FR Cumulative unit cycles in millions

Llevel (%/10,000 cycles)

symbol ciy=0c=1 ¢c=2 c=3 C=4 C=5
] 1.0 2.30 3.89 5.32 6.68 7.99 9.27
P 0.1 23.0 38.9 53.2 66.3 7.9 92.7
R 0.0 230 389 532 668 799 927

C = Acceptance number or number of failures permitted.

C numbers greater than

five shall be coordinated and approved by the qualifying activity.

TABLE IV. Sampling plan for maintenance of FR level gualtification

(60 percent confidence level).

FR Qualified FR Max 1mum Cunulative unit cycles 1n millions
Level (X/710,000 cycles) qualrfication
symbol maintenance .
period ClYy=1 €C=2 €=3 C=4 C=5
L 3.0 é months .673 1.03 1.39 175 2.10
M 1.0 6 months 2.02 3.10 4.18 5.25 6.30
P 0.1 12 months 20.2 31.0 41.8 52.5 63.0
R 0.01 24 months 202 310 418 525 630

1/ C = Acceptance number or number of failures permitted.

C nunbers greater than five shall be

coordinated and approved by the qualifying activity.

4.6 FR _level determination. Determination of FR levels shall be based upon data from all completed l)fe
tests. Data for determination of FR levels shall be accumulated in the following manner:

a. The gqualification test samples.
b Test on every production lot which has been submitted for group B quality conformance inspection.

c. Test results of relays which have a symilar internal design and construction, same production
processes, same or higher environmental capability, and same electrical charecteristics as the
quali1fied relay and which have been tested 1n accordance with the group B quality conformance
inspection conditions. These relay types must be reviewed and approved by the gualifying activity
prior to being considered as acceptable relays for use 'n obtaining FR data.

Test records shatl be maintained which shall include the data derived from the sources
specified 1n 4.6, The example forms shown 1n MIL-STD-690 include the mmimum information required and a
suggested format for this report. Test data on every production {ot that has been submitted for quality
conformance inspection shall be included.

4.6.1 Records.

4.6.2 FfR level computation. Data from test records shall be used to compute the observed failure rates
of the sample units using a maintenance of FR record form symilar to examples of FR test records (figure 1)
of MIL-STD-690. For this computation, a sample umit which fails at any given cycle shall be classed as a
fatlure for all subsequent measurements. However, the contractor, at his option, may physically remove
failed sample units from the test 1f a failed sample umit 1s not removed, the cycles accunulated
subsequent to 1ts failure shall not be counted toward the cumutative component cycles shown on record form.

&.6.2.7 Contact FR computation The data from tests shall be recorded 'n such a manner so that, 1f
necessary, 1t can be analyzed to compute contact FR
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4.6.3 Exemption of data. Exemptions of dats requirement in MIL-STD-690 shall apply.

4.6.4 ificati roval fo er FR. Qualification approval granted for one of the lower FR
levels wiltl include qualification for all of the higher FR levels; e.g., qualification approval for level
"R* will include qualification approval for levels "p*, "M®, and “L%,

4.7 In-process and guality conformance inspection.
4.7.1 In-process inspection (see 3.6).
4.7.1.1 Diode in-process screening (see 3.6.1). Each manufacturer shall establish a diode screening

process as approved by the qualifying activity. As a minimm, this process shall include a 24-hour minimm
burn-in at +125°C minimum and mey use MIL-STD-750 as a guide. This process shall be performed prior to
run-in (see 4.8.3.2).

4.7.1.2 Cleaning and 1l particle inspection (when specified ee 3.6.2). This testing shall be 100
percent inspection and shall be done in-process 1n accordance with 3.6.2 and 4.8.2.

4.7.2 ]nspection of product for delivery. Inspection of product for delivery shall consist of group A
inspection.

4.7.2.1 Inspection and production lot.

4.7.2.1.1 Inspection lot. An inspection lot shall consist of all the relays of the same specification
sheet, and those of similar design and construction as outlined 1n 6.3.2, manufactured under essentyally the
same process and conditions during a manufacturing period of 1 month maximum. The manufacturer shall define
and document the period for an nspection lot. For purposes of lot formation, all terminal types may be
included in the same lot; however, all lead types which are combined shall have the same method of terminal
attachment. All teads in the lot shall be represented in a similar proportion by samples selected for
inspection.

4.7.2.1.2 Production tot. A production lot shall consist of all relays of the same PIN. Manufacture of
all parts in the tot shall have been started, processed, assembled, and tested as a group. Lot identity
shall be maintained throughout the manufacturing cycle.

4.7.2.2 Group A inspection. Group A inspection shall consist of the inspections specified 1n table V.

4.7.2.2.1 A1, A2, and Ab tests. The A1, A2, and A4 tests shall be performed on & production lot basis on
100 percent of the product supplied under this specification. Relays that do not meet specification
requirements of these groups shall be removed from the lot.

4.7.2.2.1.1 Sampling plan. The tests in A1, A2, and A4 shall be performed on each relay offered for
inspection, except as noted. When possible, these tests shall be witnessed by the goverrment inspector at
the time they are performed by the contractor.

4.7.2.2.1.2 Rejected lots. Relays that do not meet the requirements of the tests wn A1 and A4 shall be
rejected and shall be removed from the lot. 1f more than 5 percent of the relays are discarded during A2
testing, the production lot shall be rejected and not offered for reinspection.

4.7.2.2.2 A3 tests.

4.7.2.2.2.1 Sampling plan. Two samples shall be selected randomly from each inspection lot and subjected
to the A3 solderability test. 1f there are one or more defects, the Lot shall be considered to have failed.
Relays failing the A2 electrical tests, or rejected for other criteria which will not influence
solderability, may be used for solderability testing. All rejected relays used as samples must accompany
the acceptable relays through all processing environments. The rejected relays shall be marked 'n a
definite manner 1n order to preclude mixing with acceptable parts.
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TABLE V. Group A inspection.
Inspection Requi rement Test Inspection
paragraph method requirements
paragraph
Al Yy
Vibration (sinusoidal) 3.15 4,8.11.1
Vibration (random) 2/ 3.15 4.8.11.2
Particle impact noise detection 100 percent
(PIND, when specified) 3.27 4£.8.23
Screening, internsl moisture 3.7 4.8.3.1
Screening, run-in 3.7 4.8.3.2
LY
Dielectric withstanding voltege 3/ 3.1 4.8.7
Insulation resistance 3/ 3.10 4.8.6 100 percent
Electrical characteristics 3/ &/ 3.12 4.8.8
A3
Solderability 3.8 4.8.4 2 samples
Ab
Visuai and mechanical inspection 3.1, 3.28, £.8.1
(external) 5/ 6/ 3.29, 3.30 100 percent
Seal 3.9 4.8.5

1/ Ttests shall be performed in the order shown.

2/ Random vibration shall be performed when specified (see 3.1).

3/ Coil resistance or coil current may be done prior to dielectric withstanding voltage and 1nsulation

resistance. Testing sequence is optional for insulation resistance and dielectric
withstanding voltage prior to the electrical characteristics.

4/ Measurement of coil current 1s applicable only to relays with both covl transient suppression and
polarity reversal protection diodes.

5/ Minor defects, such as marking, may be reworked.

6/ 1t 1s intended that a two piece sample of each relay style be inspected 1n accordance with 6.3.2,

except as Limited by the housing style, external attachments, etc..
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4.7.2.2.2.2 Rejected tots. In the event of one or more defects, the inspection lot is rejected. The
manufacturer may use one of the following options to rework the {ot:

a. Each production Lot that was used to form the failed inspection lot shall be individually submitted
to the solderability test as required 'n 4.8.4. Production {ots that pass the solderability test
are acceptable for shipment. Production lots farling the solderability test can be reworked as
described in 4.7.2.2.2.2b and 4.7.2.2.2.2c.

b. The manufacturer submits the failed lot to a 100 percent solder dip using an approved solder dip
process 1n accordance with 3.5.7.4. Two additional samples shall be selected and subjected to the
solderability test with zero defects allowed. [f the lot fails this solderability test, the lot
shall be rejected and shall not be furnished against the requirements of this specification.

c. The manufacturer may submit the failed Lot to s strip and replate process followed by » complete
group A inspection. The reworked lot shall be considered a new Lot for the purpose of the 5 percent
requirement of A2. If the lot fails this solderability test, the lot shall be rejected and shall
not be furnished against the requirements of this specification.

4.7.3 Periodic inspections. Periodic inspections shall consist of groups B and C. Except where the
results of these inspections show noncompliance with the applicable requirements (see 4.7.3.3), delivery of
products which have passed group A shall not be delayed pending the results of these periodic inspections.

4.7.3.9 Group B inspection. Group B inspection shall consist of the tests in the order specified in
table VI and shatl be made on sample units from inspection lots which have passed the group A inspection.

4.7.3.1.1 Sampling plan. The test sample si1ze shall be determined by the manufacturer so that the relay
cycles generated meet the maintenance of qualification requirements specified for the qualified failure rate
level (see 4.4.4). A mimmum quantity of samples shall be selected from each inspection Lot as determined
by the quantity needed to maintain the FR level divided by the number of inspection lots in the reporting
period. In all cases, the sampling plan shall be approved by the qualifying sctivity. As far as is
practicable, the relays tested during a maintenance period shat!l be representative of all relays produced
during this period. The accumulated data shall be used for maintenance and extension of failure rate
quaiification,

4.7.3.1.2 Disposition of sample units. Sample units which have been subjected to group B inspection
shall not be delivered on the contract or purchase order. -

TABLE VI. Group B inspection.

inspection Req\.nrem'ent Test
paragraph method
paragraph

Life 1/ 3.23 4.8.19
Dielectric withstanding voltage 2/ in 4£.8.7
Insulation resistance 2/ 3.10 4.8.6
Electrical characteristics 2/ 3/ 3.12 4«.8.8
Visual inspection (external) 3.1, 3.28, 3.29 4.8.1

1/ Sample units shall be tested in s predetermined sequence as defined by the
manufacturer and approved by the qualifying activity. All loads specified
n the applicable specification sheet shall be represented. All loads need
not be represented i1n a 6-month maintenance period but shall be represented
within two 6-month maintenance periods.

2/ Coil resistance or coil current may be performed prior to dielectric withstanding
voltage and 1nsutation resistance The testing sequence 1s optional for insulation
resistance and dielectric withstanding voltage prior to the electrical characteristics.

3/ Measurement of coil current 1s applicable only to relays with both coil transient
suppression and polarity reversal protection diodes.
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4.7.3.2 Group C inspection. Group C inspection shall consist of the tests i1n the order specified 1n
table VII. Group C inspection shal! be made on sample units selected from inspection tots which have passed

the group A 1nspection.

(

4.7.3.2.1 Sampling plan. Three sample units shall be taken from production every month for Ci, two
samples fof C2 every 6 months, two samples for (3 every 6 months, two samples for C4 every 6 months, two
sempies for C5 every 12 months, and two samples for Cé every 36 months.

4.7.3.2.1.7 Similerity. For purposes of complying with group C requalification, relays, of similar
construction and processing may be combined (see 6.3.2.1 and 6.3.2.2).

4.7.3.2.2 [Failures. No failures shall be permitted except for intermediate current in C1 }/.

4.7.3.2.3 Disposition of sample units. Sample unmits which have been subjected to group C inspection
shall not be delivered on the contract or purchase order.

4.7.3.3 Noncompliance. buring group 8 and C inspections, when a failure exceeds the allowable mumber of
fairlures, the manufacturer shall notify the qualifying activity and the cognizant inspection activity of
such fairlure within 5 working days. The manufacturer shall prepare to take corrective action on the
materials or processes, or both, as warranted, and on all units of product which can be corrected and which
were manufactured under essentially the same materials and processes, and which are considered subject to
the same failure. Acceptance and shipment of the product shall be discontinued until corrective action,
acceptable to the qualifying activity has been taken. After the corrective action has been taken, group B
and C 1nspections shall be repeated on additional sample units (all tests, or the tests which the originel
sample failed, at the option of the qualifying activity). Group A 'nspection may be reinstituted; however,
final acceptance and shipment shall be withheld until the group B or C inspection has shown that the
corrective action was successful. In the event of failure after reinspection, information concerning the
farlure shall be furnished to the qualifying activity and the cognizant inspection activity within 5 working

days.

4.7.4 Inspection of packaging. The sampling and inspection of the preservation and i1nterior pack marking
shall be in accordance with the group A and B quality conformance i1nspection requirements of MIL-P-116. The
sampling and inspection of the packing and marking for shipment and storage shall be i1n accordance with the
quality assurance provisions of the applicable container specification and the marking requirements of
MIL-STD-129. -

4.8 Methods of 1nspection.

4 B.1 Visual and mechanical. Relays shall be examined to verify that the materials, external design and
construction, physical dimensions, marking, and workmanship are 1n accordance with the applicable
requirements (see 3.1, 3.4, 3.5, 3.28, and 3.29). Paragraph 3.30 inspection requirements apply only when
indicated.

4.8.2 Cleanyng and small particle 1nspection (see 3 6). Prior to hermetic sealing of the relay, a
qualification activity approved procedure for cleaning and small particle nspection shall be used.
Appendix A may be used as a guideline.

4 B.3 Screening (see 3.7).

4.8.3.1 Internal moisture Relays (coils de-energized) shall be held at +15°C to +25°C for a minimum of
30 mnutes. The insulation resistance of all contact pins to case only, shall be measured and observed.
The relay coil shatl be energized with 140 percent of rated voltage for a period of 2 minutes 30 seconds.
The insulation resistance of all contact pins to case onlty shall be verified a minimum of once each 30
seconds during this period and the lowest value shall meet the regquirements of 3.7,

1/ One intermediate current failure per 6-month retention period shall be permitted per FR groupings of
simlar relay types as approved by the qualifying activity.
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TABLE VIl. Group C inspection.
Inspection Requirement Test Number of
paragraph method sample units
paragraph for inspection

a1 r t Vv
Intermediate current 3.2 4.8.20
Dielectric withstanding voltage 2/ N 4.8.7
Insulation resistance 2/ 3.10 4.8.6 3
Electrical characteristics 2/ 3/ 3.12 4.8.8
Visual inspection (external) 3.1, 3.28, 3.29 4.8.1

€2 (every 6 months) &/
Thermal shock 3.13 4.8.9
Shock (specified pulse) 5/ 3.4 4.8.10
Vibration 5/ 3.15 4.8.1
Terminal strength 3.7 4.8.13 2
Dielectric withstanding voltage 2/ N 4.8.7
Insulation resistance 2/ 3.10 4.8.6
Electrical characteristics 2/ 3/ 3.12 4.8.8
Visual inspection (external) 3.1, 3.28, 3.29 4.8.1
Seal 3.9 4.8.5

ever months

Overload (highest d resistive load) 3.22 4.8.18.1
Life (highest rated dc, 50,000 3.3 4.8.19.1
cycles) 6/ 2
Dielectric withstanding voltage 2/ N 4.8.7
Insutation resistance 2/ 3.10 4.8.6
Electrical characteristics 27 3/ 3.12 4.8.8
Visual inspection (external) 3.1, 3.28, 3.29 4.8.1

C4 (every 6 months)
Mechanical life 3.25 4.8.21
Dielectric withstanding voltage Iin 4.8.7 2
Insulation resistance 3.10 4.8.6
Operate and release time 3.12.4 4.8.8.4
Visual inspection (external) 3.1, 3.28, 3.29 4.8.1

See footnotes at end of table,
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TABLE VII. Gr 1ns| ion - Continued.
Inspection Requ) rement Test Nuwber of
paragraph method sample units
paragraph for inspection
C5 (every 12 months) &/
Coil endurance 3.19.1 4.8.15.1
Thermal Shock 3.13 4.8.9
Vibration (sinusoidal) 3.15 4.8.11.1
Resistance to soldering heat 3.20 4.8.16
Dielectric withstanding voltage 2/ . 4.8.7 2
Insulation resistance 2/ 3.10 4.8.6
Electrical characteristics 2/3/ 3.12 4.8.8
Visual inspection (external) 3.1, 3.28, 3.29 4.8.1
Seal 3.9 4.8.5
Cé (every 36 months) &/
Magnetic i1nterference (when spec)fied) 3.18 6.8.14
Coil life 3.19 4.8.15
Salt atmosphere (corrosion) 3.21 4.8.17
Acceleration 3.16 4.8.12
Resistance to solvents 3.26 4.8.22 2
Dielectric withstanding voltage 2/ I.n 4.8.7
Insulation resistance 2/ 3.10 4.8.6
Electrical characteristics 2/ 3/ 3.12 4.8.8
Visual inspection (external) 3.1, 3.28, 3.29 4.8.1
Seal 3.9 4.8.5
1/ One intermediate current failure per 6-month retention period shall be permitted per FR groupings of

g/

similar relay types as approved by the qualrfying activity.

Coil resistance or coil current may be performed prior to dielectric withstanding voltage and
insulation resistance. The testing sequence is optional for insulation resistance and dielectric
withstanding voltage prior to the electrical characteristics.

Measurement of coi1l current 1s applicable only to relays with both coil transiyent suppression and
polarity reversal diodes.

Relays with spreader or spacer pads shall not be subjected to the testing of this group.
Each mounting configuration to which a manufacturer 1s qualified will be represented during the normal
continuous periodic testing period. It will usualiy take more than one periodic testing period to

achieve testing of all of the applicable mountings.

Life testing requirements are not applicable to T0-5 and 0.100 grid style relays.
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4.8.3.2 Run-in.

High temperature. For qualification inspection only; relays shall be subjected to +125°C with rated
voltage or current on the coil circuit for 1 hour, for nonlatching relays; for latching relays, one
coil shell be energized for 30 minutes. At the end of this period, the pickup value (voltage), or
latch snd reset voltage, shall be measured to determine compliance to 3.1. For latching relays,
repeat the test after the other coil has been energized for 30 minutes. For group A testing, relays
shall be subjected to +125°C; the test chamber shall stabilize at +125°C after the specimens have
been inserted into the test chamber. The test shall be performed with rated voltage or current on
the coil for 15 minutes minimum for nontatching relays weighing 1 ounce or less and 30 minutes
minimum for relays weighing over 1 ounce but not more than .3 pound. At the end of each period, the
specified pickup value (voltage) shall be measured to determine compliance with 3.1. Ffor latching
relays, one of the 2 coils shall be energized with rated voltage or current for 7 minutes 30 seconds
minmimm. For latching relays, repeat this test after the other coil has been energized with rated
voltage or current for 7 minutes 30 seconds minimm. The specified pickup value (voltage) shall be
measured to determine compliance with 3.1. While at this temperature, the relasys shall be subjected
to a8 2,500 cycle run-in test. The cycling rate shall be calculated using the formulas below and the
maximm operate and release times as specified, see 3.1 for the relay under test. For latching
relays, use the lLatch/reset times Relays shall have the contacts loaded as follows: Open circuit
load voltage 10 to S50 millivolts (mV) dc or peak ac. The load current shall be 10 to 50 pA. The
contact resistance or voltage drop, as applicable, of each pair of mated contacts shall be monitored
during 40 percent minimum of each "on" and each “off" period. The test equipment shall
automatically turn off when a failure occurs, or shall record every failure. -

Low temperature, Following high tempersture, for qualification only, relays shall be subjected to
~65°C with the coil or coils de-energized for 1 hour. For group A testing, relays shall be
subjected to -65°C; the test chamber shall stabilize at -65°C after the specimens have been inserted
into the test chamber. The test shall be performed with the coil or coils de-energized for 15
minutes mimimum for relays weighing 1 ounce or tess and 30 minutes minimm for relays weighing over
1 ounce but not more than .3 pound. At the end of either period, the specified dropout value
(voltage) shall be measured to determine compliance with 3.1. For latching relays, dropout voltage
measurement is not required. While at this temperature, the relays shall be subjected to a 2,500
cycle run-1n test n accordance with the procedure outlined 1n 4.8.3.2a.

Maximum cycle rate 0.1

(cycles per second)

Maximum operate time + Maximum release time

(seconds) (seconds)
For latching retays:

Maximum cycle rate 0.1

(cycles per second)

2X maximum latch/reset time (seconds)

4.8.4 Solderability (see 3.8). Relays shall be tested i1n accordance with method 208 of MIL-STD-202. The

4.8.5
case of dispute, method 1014 of MIL-STD-883, test condition B shall govern.

foliowing detarl and exception shall apply: All terminations of each part shalt be tested.

Seal (see 3.9). Relays shall be tested in accordance with 4.8.5.1 or 4.8.5.2, as applicable. In
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4.8.5.1 Relays sealed with @ tracer gas. Relays sealed with a tracer gas shall be tested 1n accordance
with method 112 of HIL-STD-202, or at the option of the manufacturer, method 1014 of MIL-STD-883. The
following details shall apply:
a. Method 112 of MIL-STD-202:

(1) Test condition C, procedure IV. Relays shall be back-filled with a helium tracer gas (90 percent
dry gas and 10 percent helium). Silicone oil shall not be used.

(2) Leakage rate sensitivity: 1 X 10°° atm cn/s.

(3) Messurements after test: Mot appticsble.
b. Method 1014 of MIL-STD-883, test condition B (gross leak test not required).

4.8.5.2 Rel aled without a tracer . Relays sealed without a tracer gas shall be tested in
accordance with method 1014 of MIL-STD-883. At the option of the manufacturer, either 4.8.5.2a or 4.8.5.2b
may be used. The following detaits shall epply:

a. MHethod 1014 of MIL-STD-883:

(1) Test condition A.. or Az.

(2) Measurements after test: Perform a gross leak test in accordance with method 112 of MIL-STD-202,
test condition A, B, or D. Silicone oil shall not be used. At the option of the manufacturer,
the gross leak test of method 1014 of MIL-STD-883, test condition C may be used.

b. Method 1014 of MIL-STD-883, test condition B (gross leak test not required).

4.8.6 Insulation resistance (see 3.10). Relays shall be tested i1n accordance with method 302 of
MIL-STD-202 with the relay in the energized and de-energized (latch/reset) positions. The following detatls
shall apply unless otherwise specified (see 3.1):

a. Test conditions: A (for relays with coil and contact ratings both below 60 volts) and 8 (for atl
other relays).

b. Pownts of measurement: As specified 1n points of application in table VIII.
c. Attributes data 1s acceptable.

4.8.7 Dretectric withstanding voltage (see 3.11). Relays shall be tested as specified 1n 4.8.7.1 and 1n
accordance with 4.8.7.2. Testing wn accordance with 4.8.7.2 1s not required for group A testing.

4.8.7.1 At atmospheric pressure. Relays shall be tested i1n accordance with method 301 of MIL-STD-202.
The following details shall apply unless otherwise specified (see 3.1):

a. Points of application and magnitude of test voltage: As shown in table VIII.

b, Maximum leakage current: 100 uA.

c. Duration of application: 60 seconds mimimum for qualification and groups B and C tests; 5 (60 Nz)
cycles minimum for group A tests on test equipment which has sn adequate response time to measure
the leakage current and is approved by the qualifying activity. For group A tests on other than
automatic test equipment (1.e., bench setup), the application time shall be 5 seconds minimum.

d. Attributes data s acceptable.

26

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:14Z
Check the source to verify that this is the current version before use.

(



MIL-R-39016€

TABLE VIII. I for dielectric withs .

Points of application Test voltage

Between case, frame, or enclosure and
between all contacts in the energized
and de-energized positions

Between cose, frame, or enclosure and 1,000 &5 percent volts ac

coil(s) plus twice rated voltage or
Between all contacts and coil(s) the specified value 25
Setween open contacts in the energized percent

and de-energized positions

Between coils of latching relays

Between contact poles in the energized
snd de-energized positions (applicable
to multipole reluys)

4.8.7.2 At reduced barometric pressure. Relays shall be tested in accordance with method 105 of
MIL-STD-202. The following details shall apply:

Method of mounting: Normal mounting means.
Test condition: C.

Tests during subjection to reduced pressure: As specified in 4.8.7.1, except test voltage shall be
350 vV rms unless otherwise specified (see 3.1).

Points of application of test voltage: All terminals to case.
bDuration of application: 60 seconds minimum for qualification and groups B snd C tests.

Attributes data is acceptable.

4.8.8 Electrical characteristics (gee 3.12).
4.8.8.1 Static contact resistance (see 3.12.1). Relays shall be tested in accordance with method 307 of

MIL-STD-202. The following details and exception shall apply:

d.

f.

Method of connection: For relays with wire-lead terminals, this measurement shall be made .125 inch
(3.18 »m) maximum from the emergence of the lead from the relay or bottom of the spreader or spacer

pad.
Test load: 10 mA maximum at & V max ymum (dc or peak ac).

Post test loads for high tevel Life and intermediate current: Current and voltage shall be the same
as the life or intermediate current test or 100 mA maximum at 28 V dc maximum.

Points of measurements:

{1) Between all normally closed mated contacts.

(2) Betuween all normally open mated contacts, with the coil energized with rated coil voltage (or

current). Coils shall be de-energized for latching relays.
Nunber of activations prior to measurement: None.
Number of test activations: Three.

Nurber of measurements per activation: One 'n each closed contact position.
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4.8.8.2 Specified pick r_latch/reset, hold, and dr t_values (voltages) (see 3.12.2). Specified
pickup or Llatch/reset, hold, and dropout values (voltage) shall be measured as specified 1n 4.8.8.2.1,
4.8.8.2.2, 4.8.8.2.3, or 4.8.8.2.4. For qualification inspaction, the relay shall be mounted in each of o
three mutual ly perpendicular planes, unless otherwise specified (see 3.1). For quality conformance
inspection, the relay mounting position is optional. A suitable wndicating device shall be used to monitor
contact position. During the test, all contacts shall not change state (break or remeske) when the coil 1s
energized at or above the specified pickup or latch/reset value (voltage); when the coil voltage is lowered
to any value at or above specified hold value (voltage); or when the coil voltage is reduced from the
specified dropout value (voltage) to zero. It 1s permissible to perform specified pickup or tatch/reset,
hold, and dropout values (voltages) using step function voltage changes as specified in 4.8.8.2.1 or
4.8.8.2.2, 4.8.8.2.3, ond 4.8.8.2.4. Due to the fact that slow ramping will overheat relay coils and vary
specified pickup or latch/reset, hold, and dropout values (voltages), the step function method shalt be the
governing method 1n cases of dispute.

4£.8.8.2.1 Specified pickup value {voltage) (not applicable to latching relays). The voltage shall be

increased from zero until the relay operstes, and the specified pickup value (voltage) shall be measured.
It 1s permissible to perform specified pickup value (voltage) using a step function voltage change as
follows and as 1llustrated on figure 3.

a. Step up to the maximum specified pickup value (voltage), contacts should have transferred and all
normal ly-open contacts should be made.

b. Increase to rated coil voltage.

.

c. Step down to specified hold value (voltage). Normally-open contacts must sti1ll be making.

d. Step down to specified dropout value (voltage), all contacts should have transferred and all
normal ly-closed contacts should be making.

e. Step down to zero voltage.

4.8.8.2.2 Specified latch/reset value (voltage) (applicable to latching relays only). Before measuring
the specified latch/reset value (voltage), establish that all contacts are in their last energized mode for

latching relays or 1n the plus (+) contrasting color bead mode for single coil relays (see 3.1). If not,
apply rated voltage to establish last energized contact position. Gradually increase the voltage to the e
latching coil or 1n the latching direction for single coil relays until the contacts transfer and the

specified operate (latch) value (voltage) shall be measured. Apply rated latching voltage and reduce to

zero. Gradually increase the voltage to the reset coil or 1n the reset direction for single coil relays

until the contacts transfer and the specified reset value (voltage) shall be measured. 1t 1s permissible to

perform maximsm latch/reset value (voltage) using a step function as follows and as 1llustrated on figure 3.

3. Step up to specified latch value (voltage) for latching relays or 1n the latch direction for single
coil retays. The contacts shall have transferred to the tatch position.

b. Step up to rated voltage and then step down to zero.

c. Step up to specified reset value (voltage) for latching relays or in the reset direction for single
corl relays. The contacts shall have transferred to reset position.

d. Step up to rated voltage and then step down to zero.

4 8.8.2.3 Specified hold value (voltage) (not applicable to latching relays). Rated voltage shall be
applied to the coil. The voltage shall then be reduced to the specified hold value (voltage) (see 3.1 and
6.8). All contacts shall not change state. It 1s permissible to perform this test using the step function
voltage program described 1n 4.8.8.2.1 and figure 3.

4 8.8.2.4 Specified dropout value (voltage) (not applicable to latching relays). Rated voltage shall be
applied to the coil. The voltage shall then be gradually reduced until all contacts return to the
de-energized position and the specified dropout value (voltage) shall be measured. It 1s permissible to
perform this test using the step function voltage program described 'n 4.8.8.2.1 and figure 3,
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Nonlatching relays

RATED COIL
VOLTAGE

PICKUP

HOLD

DROPOUT

Latching relays

COIL NO.1 +

DUAL COILS O l I

COIL NO.2

FIGURE 3 Pickup or latch/reset hold and dropout sequencing.
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4.8.8.3 Coil resistance or covl current (see 3.12.3).

4.8.8.3.1 Coil resistance (see 3.12.3.1). Relay coirls shall be tested in accordance with method 303 of
MIL-STD-202.

4.8.8.3.2 coil euyrrent cified see 3.12. . When rsted voltage is applied to the coil
terminatls, the current must be within the Limits as specified (see 3.1). Apply rated voltage for 5 seconds
max imm,

4.8.8.4 rate relesse time (see 3.12.4). Operate and release time of all contacts shall be
measured using an oscilloscope or other acceptable means approved by the qualifying activity. Rated voltage
shall be applied to the coil. Contact load conditions shall be 6 volts dc maximum or pesk ac at 10 mA
maximm. The circuit shown on figure 4, or equivalent, shall be used. The operate and release time shall
be exclusive of contact bounce or contact stabilization time. Timing measurements shall be made on all
contect sets. Release time is not applicable to latching relays.

4.8.8.4.1 Break before make (see 3.12.4.1). The circuit shown on figure 5 or an eguivalent circunt
spproved by the qualifying activity shall be used to monitor contact position.

4.8.8.5 Contact dynamic characteristics (see 3.12.5).

4.8.8.5.1 Contact bounce (applicable to fai1lure level rate *L% ee 3.12.5.1). Contact bounce shall be
wmeasured on each contact set using an oscilloscope or other acceptable means approved by the qualifying
activity. The trace shall show contact switching at operate and release and appropriate timing markers when
using an oscilloscope, Rated voltage shalt be applied to the coil. Contacts shall be (oaded with 6 volts
dc maximum or peak ac at 10 mA maximum. After high level rated load life and 1ntermediate current tests,
contact bounce shall be measured at 100 mA maximum at 28 V dc maximum. A contact bounce shalil be considered
any occurrence equal to or greater than 90 percent of the open circuit voltage with a pulse width of 10
microseconds or greater. The circuit shown on figure 4, or equivalent, shall be used.

4.8.8.5.2 Contact stabilization time (applicable to failure rate levels "M%, “pu, and “R") (see
3.12.5,2). Contact stabilization time shall be measured on each contact set using an oscilloscope or other
acceptable means approved by the qualifying activity. The equipment shall have the capability of indicating
a farlure pulse width of greater than 1 us. The trace shall show contact switching at operate snd release,
appropriate timing markers and maximum allowable contact voltage drop markers (which equates to the
allowable static contact resistance) when measured using an oscillioscope. Rated voltage shall be apptied to
the coil. Contacts shall be loaded with 50 mV dc maximum or peak ac at 50 mA maximum. Contact
stabilization time shall be defined as the max mum time allowed for the contacts to reach and maintain a
static contact resistance state foliowing the actual operate or release time of the relay (essentially, 1t
1s the sum of the contact bounce time and the time for the dynamic contact resistance to stabilize to the
static contact resistance). After high tevel rated losd l1fe and intermediate current tests, the contacts
shall be loaded at 100 mA maxamum at 28 V dc max)mum and contact bounce 1n lieu of contact stabilization
time shall be measured as specified 1n 4.8.8.5.1.
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4.8.8.6 Coil tr ressi i block i ri .

4.8.8.6.1 Coi i i icable to dc rel with jin i

suporession (see 3.12.6.1). The coil shall be connected as shown on figure 6 or by an equivalent test
circuit,

NOTE: Voltage greater than the maximum spectified may damege the coil transient suppression device.

8. The switching relay shall be a mercury wetted contact switching relay. E is the rated coil voltage
for the relay under test. The switching relay is operated from s source voltage independent of E.
CRO is cathode-ray oscilloscope with a rise time of .020 us or less. The horizontal (time)
deflection scale shatl be set at 0.5 to 1 ms per divigsion (.5 to 1 me/cm), and the vertical
(voltage) deflection to be such that the vertical gain provides accuracy in reading. Example: §
V/em for a 12 V back ENF timit, or 10 V/cm for a 24 V back ENF Limit. Both horizontal (time) and
vertical (voltage) deflection traces shall be of a calibrated grid specing (i.e., cm or mm).

b. The source, E, shall be & low impedance source capable of delivering the rated coil supply voltage
with no limiting resistor or potentiometer used to regulate the Line voltage.

c. The switching relay shall be closed for a minimum of ten times the operate time of the test relay,
or switching relay whichever is tonger, to aliow the oscilloscope and circuit network to stabilize
and then opened to obtain the induced voltage deflection trace. The relay is to be driven at a 10
22 Hz cycling rate with approximately equal open and closed times.

(1) The reading shall be observed on the oscilloscope or other equivalent electronic test
instrumentation. The magnitude of the induced voltage transient shall be noted. A typical trace
is presented on figure 7.

(2) The maximm value of three consecutive readings shall be noted.

d. For group A testing, only one measurement and other suitable test methods may be used to verify that
the back EMF (coil kick) is within the specified limit.

4.8.8.6.2

89 : op DY

. With llcable voltge see 31) appli t the relay col circuit in the reverse
direction, monitor leakage current with a dc microammeter or oscilloscope or qualifying activity approved
test equipment. Leakage current shall not exceed the vaiue specified (see 3.1).

4.8.8.7 Neutral screen (applicpble to lLatch relays onl . Relays shall be tested as
follows:

a. Apply rated covl voltage to both coils simultanecusly for & period of 10 ms mimmum. After voltage
1s removed determine if the relay contacts are 1n a neutrat position.

b. 1f the relay contacts will not maintain a neutral position, repeat step 4.8.8.7a. twice. A relay
which will not assume a neutral position for these three successive cycles is considered sn
scceptable pert and does not require further testing. Relays which remsin in a neutral posttion
shall tested as foilows:

(1) Apply a 10 21 ms pulse of the maximum allowable (at +25°C) latch voltage to the latch coil.
Verify that the relay has latched. Failure to latch shall be cause for rejection.

(2) Repeat step 4.8.8.7a. above.

(3) Apply a 10 21 ms pulse of the maximum allowable (at +25°C) reset voltage to the reset coil.
Verify that the relay has reset. Failure to reset shall be cause for rejection.

33

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:14Z
Check the source to verify that this is the current version before use.



MERCURY KWETTING
CONTACT SHITCHING

RELAY

T

ﬁca

A __o—

MIL-R-39016E

RELAY
A—o UNDER

|
l TEST

AL
—1+O—1—

s

SUPPRESSION
CIRCUIT

—O

FIGURE 6. Coil transient s essi test cireunt.

v

0

NO COIL SUPPRESSION

-4000%

vV —e 20ms

NO CONTACT NO CONTACT
V- OPENS CLOSES

2

L

START

SHITCH ARMATURE
OPENS HOVEMEN
END ARMATURE
MOVEMENT
-150%-!
DIODE
—~! CUT-OFF
FIGURE 7. 1Typical transient voltege.
34
Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:14Z
Check the source to verify that this is the current version before use.



4.8.9
The foll

d.

MIL-R-39016€

Thermal shock (see 3.13). Relays shall be tested in accordance with method 107 of MiL-5TD-202.
oning details and exceptions shall apply:

Special mounting: Relays shall be suspended in the test chamber by twine, test socket, or other
nonheat-conducting materiasl. Test leads may be used for mounting; however, they shall pot exceed
the diameter or cross section of the device lead. (NOTE: When test sockets are used, the surface
of the header shall not directly contact with the surface of the socket and the (eads of the socket
shall not exceed the diameter or cross section of the device lead).

Test condition: B, except exposure time at temperature extreme during the fifth cycle shall be for
2 hours each.

Measurements at each temperature extreme during steps 1 and 3 of this fifth cycle st the end of each
temperature exposure, and with the relays still in the conditioning chamber, the insulation
resistance, specified pickup or latch/reset and dropout values (voltages) and operate and release
time, shat!l be measured as specified 1n 4.8.6, 4.8.8.2, and 4.8.8.4, respectively. Specified pickup
or latch/reset and dropout values (voltages) shall be measured 1n any position.

Examination after test: Relays shall be visually examined for cracking, peeling, and flaking of the
finish, and the dielectric withstanding voltage shall then be measured as specified in 4.8.7.1.

4.8.10 Shock (specified pulse) (see 3.14). Unless otherwise specified (see 3.1), relays shall be tested
in accordance with method 213 of MIL-STD-202. The following details and exceptions shall apply:

f.

4.8.11

Mounting method: For relays having flanges or studs, mounting shall be by the flanges or studs; and
for relays without flanges, mounting shall be by plugging into sockets, or other suitable means
approved by the qualifying activity.

Test condition: A, B, or C, as applicable (see 3.1).

Electrical-load conditions: In each direction of shock, the coil shall be de-energized during two
shocks and energized with rated voltage during one shock.

For latching relays: In each direction there shall be two pulses 1n the latch pogition and two
pulses 1n the reset position, with no coil voltage being applied during these pulses.

Measurements during shock: Contacts shall be monitored with an adequate test circuit as approved by
the qualifying activity. The test circuit shall verify that no opening of closed contacts in excess
of 10 us and no false closure or bridging of open contacts occurs 'n excess of | uys. The contact
load shall be 10 mA maximum at 6 V dc maxymum (dc or peak ac).

Examination after test: Relays shall be examined for evidence of structural failure or other damage
which might impair the operation of the relay.

Vibration (see 3.15).
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4.8.11.1 vibration (sinusoidal). Unless otherwise specified (see 3.1), relays shall be tested in
accordance with method 204 of MIL-STD-202. The following details and exceptions shall apply:

a.

b.

Method of mounting: As specified 1n 4.8.10a.

Electrical-load conditions: For qualification and group C inspections, relays shall be tested with
the coi1l energized for 2 hours at rated voltage and with the coil de-energized for 2 hours, 1n each
of the three mutually perpendicular (x, y, and 2) directions (For latching relays, relays shall be
tested with the coils de-energized; 2 hours with the latch coil last energized and 2 hours with the
reset coil last energized, in each of the 3 mutually perpendicular relay axes). Contacts shall be
loaded as specified in 4.8.11.1d.

Test condition: D, except vibration level 1s the lesser of .195 inch (4 95 mm) double amplitude or
30 G, and freguency range 1s 10 to 3,000 Hz.

Tests during vibration: As specified 1n 4.8.10d.

For group A testing, only one cycle shall be performed over the frequency range of 100 Hz to 3,000
Hz unless otherwise specified (see 3.1). The relay shall be vibrated i1n the direction of contact
motion. At the option of the manufacturer, the relay production Lot may be divided in three equal
groups and each group shall be tested in one of three mutually perpendicular axes (X, Y, and 2).
When relays are tested as specified in the optional procedure, a failure of any relay 1n sny axis
shall require 100 percent inspection of all relays 1n the production lot in each axis. For all
contact forms except contact form “A® 6 the cycle shall consist of 3 minutes up with the coil
energized with rated voltage and 3 minutes down with covl de-energized. The cycle for form contact
A" shall consist of 3 minutes up with the coil de-energized and 3 minutes down with the coit
energized. Latching relays shall remain i1n each latched position with no voltage applied to the
coils 3 mnutes 1n the latch position and 3 minutes 'n the reset position,

Examination after test: Prior to removal from test fixture and without disturbing the relay, apply
maximum over the temperature range pickup voltage value (see 3.1) to the corl, and then verify that
relay contacts transfer., Remove coil voltage, and then verify that relay contacts transfer. For
Latching relays, apply the maximum over the temperature range latch voltage and verify that the
relay contacts transfer, then apply the maximum over the temperature reset voltage and verify that
the relay contacts transfer. Failure of relay contacts to transfer shall be cause for rejection.
After removal from test fixture, the relays shall then be inspected for evidence of structural
farlure or other damage which might 1mpair the operation of the relay.

4.8.11.2 Vibration (random). Relays shall be tested in accordance with method 214 of MIL-STD-202. The
following details and exceptions shall apply:

b.

Method of mounting: As specified 1n 4 B.10a.

Electrical-load conditions: For qualification and group C inspections, relays shall be tested with
the coll energized at rated voltage for 15 minutes and with the coil de-energized for 15 minutes, in
each of three mutually perpendicular (x, y, and z) directions. Latching relays shall be tested with
the coils de-energized; 15 minutes with the latch coil last energized and 15 minutes with the reset
corl last energized. When applicable to group A inspection, the test time shall be 3 minutes for
each state described above. Contacts shall be monitored as spectified 1n 4.8.11.2d.

Test condition: 1G (0.4 Gzluz, 23.91 rms G).

Tests during vibration: As specified 1n 4.8.10d.

Examination after test- As specified 1n 4 8.11.1f
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4.8.12 i fi ee 3.1 16). Relays shall be tested I1n accordance
with method 212 of NIL-STD-202. The following details and exceptions shall apply:

a. Mounting of specimens: As specified in 4.8.10a.

b. Test conditions: Test comdition A, 50 G’s, unless otherwise specified (see 3.1) (scceteration shall
be applied in each direction along three mutually perpendiculer axes (x, y, and z) of the specimen;
one axis shall be in the direction most likely to cause malfunction). In esch direction, the coil
shall be de-energized for 5 minutes, rated coil voltage shall be momentarily applied; snd the
voltage shall be reduced to the maximum ambient pickup voltage as specified (see 3.1) for 5 minutes.
Latching relays shall remain in esch latched position with no voltage applied to the coils.
Contacts shatl be monitored for proper position.

c. Examination after test: As specified in 4.8.10f,

4.8.13 trength (s 17). Relays shall be tested in accordance with method 211 of MIL-STD-202
n accordsnce with the following, as applicable. Unless otherwise specified herein, two terminals of each
discrete design, size, and configuration shall be tested; however, if there is only one of such design,
size, and configuration, 1t shall be tested.

4.8.13.1 Pull test (all terminal types). Terminals shall be tested as specified in test condition A, the
force shall be as specified (see 3.1).

4.8.13.2 Bend test (all terminal types). Terminals shall be tested as specified in test condition B (two
berds) or C, as applicable. Loads for test condition C shall be as specified (see 3.1).

4.8.13.3 Tuist test (wire lead terminals only) (not applicable to relays with spresder pads or leads less

than .50 inch (12.7 mm) in length). All terminsls shall be tested as specified in test condition D, except
during spplication of torsion, each terminal shall be rotated 45° in one direction, then returned to start;
rotated in opposite direction 45°, then returned to start. Each terminal shall be subjected to two such
rotations and returns. Each terminal shall be held at a point .75 inch (19.0 mm) from the point of
emergence from the relay, or terminal end for relays with terminals less than .75 inch (19.0 sm), and in one
plane shall be bent 20° t5® in one direction, then returned to start; bent i1n opposite direction 20° 25°,
then returned to start. This procedure shall then be repeated in the perpendicular plane. Following these
tests, relays shall be examined for evidence of loosening or breaking of the terminals and other damage that
could adversely affect the normal operation of the relay; the requirements of 3.30 are not applicable.

4.8.14 Magnetic interference (when specified, see 3.1 and 3.18). The relay under test and eight similer

relays shall be mounted 'n the same physical orientation by nonmagnetic means, as shown on figure 8. Unless
otherwise specified, grid-spaced relays shall be mounted so that sll terminals are positioned in the closest
possible grid pattern. The spacing between terminals and tops of adjacent terminals shall be as shown on
figure 8 unless otherwise specified. Pickup or latch/reset and dropout voltage shall be measured on the
relay under test as specified 'n 4.8.8.2 with the coils of the ei1ght outer relays energized at rated voltage
(the magnetic polarity of each relay shall be similarly oriented). This measurement shall be repeated with
the coils of the eight outer relays de-energized.
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4.8.15 L i i . Relays shall be tested for 1,000
hours as follows (see figure 9). For latching relays, the test time shall be equally divided between the
two coils.

a. Relays may be mounted as specified in 4.3.5. Each contact terminsl shall be connected as specified

b.

C.

n 4.8.8.%.

During the maximum temperature portion of the test, rated coil voltage (see 3.1) shatl be applied
continuously snd at (east half of thea normally open contacts shall csrry rated current. During room
temperature and minimum temperature exposures, the coil shall be de-energized and contacts shall not
be loaded. Ambient temperatures shall be varied as showun on figure 9, with heating and cooling
rates not to exceed +1°C per second average. The portion of the cycle run at minimum temperature
shall be approximstely 10 percent of the test cycie time.

After the first 100 hours, and while still at the low temperature extreme, contact resistance (or
voltage drop) and operate and relesse time shall be measured as specified in 4.8.8.1 and 4.8.8.4 and
the values shatl be recorded. NWeasurements of coil resistance (or coil current as specified, see
3.1) and contact resistance as specified in 4.8.8.3 and 4.8.8.1, shall be taken at room tempersture
wnitially, then again after 250 225 hours, 500 325 hours) and 750 $25 hours and the values shall be
recorded. Specified pickup, hold, and dropout values (voltages) measurements shall be made as
specified 1n 4.8.8.2 during the last temperature cycle after allowing the retay to stabilize,
de-energized, at each of the temperature extremes, and the values shall be recorded. For latching
relays, after the first 50 hours, and while still at the low temperature extreme, contact resistance
and operate time shall be measured as specified 1n 4.8.8.1 and 4.8.8.4 respectively and the values
shall be recorded. Measurements of coil resistance or coil current as spplicable (see 3.1), and
contact resistance as specified in 4.8.8.1 shall be taken at room temperature initislly, then again
after 125 hours $12.5 hours, 250 hours £12.5 hours, and 375 hours $12.5 hours and the values shall
be recorded. Specified latch and reset voltage measurements shall be mede as specified 1n 4.8.8.2.2
during the last temperature cycle after aliowing the relays to stabilize, de-energized, at each of
the temperature extremes, and the values shall be recorded.

After the relay(s) have been subjected to the coil life temperature cycles, measurements shall then
be taken at room temperature of dielectric withstanding voltage, insulation resistsnce, contact
resistance, coil resistance (or coil current), operate and release time, and contect bounce as
specified 1n 4.8.7.1, 4.8.6, 4.8.8.1, 4.8.8.3, 4.8.8.4, and 4.8.8.5, respectively.

Examination after test: As specified in 4.8.10f,
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4.8.15.1 Coil endurance (see 3,19.1). Relays shall be tested for 114 hours minimum as follows:

a. The coil resistance shall be tested 1n accordance with 3.12.3 prior to testing and shall be as
specified (see 3.1).

b. Relays may be mounted as specified 1n 4.3.5. Each contact terminal shall be connected as specified
in 4.8.8.1a.

c. The test chamber shatl be controlled to maintain the maximum specified ambient temperature (see
3.1.

d. Apply the maximum coil voltage (see 3.1) at a cycling rate of 4 ¢.4 seconds on and 2 2.2 seconds off
for 114 hours minimm.

e. For latching relays, the test time shall be equally divided between the two coils.

f. Following the test, the coil resistance shall be measured 1n accordance with 3.12.3 and shall be as
specified (see 3.1).

4.8.16 Resistance to soldering heat (see 3.20) Relays shall be tested 1n accordance with method 210 of
MIL-STD-202. The following details and exceptions shall apply:

a. Depth of immersion 1n molten solder: Within .060 £.020 inch (1.52 £0.51 mm) of the relay base.
b. Test condition: B.

€. Measurements after test: Insulation resistance, contact resistance, specified pickup or
latch/reset, hotd, and dropout values (voltages), and coil resistance (or coil current as specified,
see 3.1) shall be measured as specified i1n 4.8.6, 4.8.8.1, 4.8.8.2, and 4.8.8.3, respectively.

d. Examination after test: As specified 'n 4.8.10f.

4.8.17 Sa ray or salt atmosphere (corrosion ee 3. . Relays shall be tested as specified in
4.8.17.1 or, when specified (see 3.1), in accordence with 4.8.17.2.

4.8.17.1 salt spray, MIL-S1D-202 (see 3.21). Relays shall be tested n accordance with method 101 of
MIL-STD-202 uniess otherwise specified (see 3.1). The following details and exceptions shall apply:

a. Applicable salt solution: 5 percent.

b. Test condition: B.

c. Examination after test: Relays shall be examined for evidence of peeling, chipping, blistering of
the finish, and exposure of base metal due to corrosion that can adversely affect the operation or
performance of the relay.

4.8.17.2 salt atmosphere (corrosion), MIL-STD-750 (when specified, see 3.1). Relays shall be tested in
accordance with method 1041 of MIL-STD-750. The following detail shall apply: Examination after test: As
specified 1n 4.8.17.1¢c.

4.8.18 Overload (applicable to high level relays only) {see 3.22). Relay contacts (both normally open
and normally closed) shatl be subjected to the tests specified in 4.8.18.1 through 4.8.18.2, as applicable.
For double-throw relays, separate tests shall be performed for the normally open and the normally closed
contacts. Relay coil energization shall be nonsynchronous with the power supply for ac loads. The number
of cycles shall be 100 for dc contact loads, and 200 for ac contact loads ("on* and “off* times shall be
approximately equal). The coil shall be energized at rated voltage. Overload current shall be twice rated
load current. The opening and closing of all contacts under test shall be continuously monitored to detect
switching of the contacts. The equipment shall be capable of monitoring 40 percent minimum of the actual
opened and closed time of each contact. The equipment shall automatically cut off when a failure occurs, or
shall record any fajlures The relay case shall be connected to system ground through a normal-blow fuse
rated at 5 percent of the test current or 100 mA, whichever 1s greater. After the test, the fuse shall be
tested for etectrical continuity.

41

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:14Z
Check the source to verify that this is the current version before use.



MIL-R-39016€

4.8.18.1 Resistive load. Suitable nominductive resistors shall be used. Cycling rate shatl be 20 2
cycles per minute (cpm).

4,8.18.2 Inductive load. Cycling rate shall be 10 21 cpm. Inductive Load testing shall be performed as
recommended by MIL-HOBK-338 and approved by the qualifying activity.

4.8.18.2.1 jnductive load, dc. Unless otherwise specified (see 3.1), dc incductive Loads shall be
computed in accordance with the following procedure:

8. The relay shall be mounted in 1ts normal operating position on a normagnetic plate with no
immedhately adjacent metal.

b. The load circuit shall be energized through a bounce free contact from a power supply regulsted to
within 5 percent of the specified rated voltage as shown on figure 10.

c. By measuring the time for the current to reach 63 percent of 1ts final value, the dc inductance 1s
calculated as:

L = Rt where

L 1s the inductance 'n henries,
R 1s the resistance of the load circuit, and
t 1s the time in seconds for current to reach 63 percent of 1ts final value.

4.8.18.2.2 Inductive load, ac. The load shall consist of inductive and resistive elements with 0.7 20.05
lagging power factor at the voltage and frequency specified (see 3.1).

4.8.19 Life (see 3.23 and 6.8). Unless otherwise specified (see 3.1), relays shall be operated for
100,000 cycles with contacts loaded in sccordance with 4.3.3 and 4.8.19.1 through 4.8.19.4, as applicable,
Relay co1l energization shall be nonsynchronous with the power supply for ac loads. Each relsy case shall
be connected to system ground through an individual normal-blow fuse rated at the greater of 100 mA or 5
percent of load current. The ambient temperature of the interior of the test chamber shali be +125°C
minmum. The contact resistance or voltage drop, as applicable, shall be monitored during 40 percent
minimum of each “on" and each “off* period. The monitoring equipment shall automatically hold the relay
under test in the state 1n which the failure occurs (energized or de-energized) and the contact voltage
shall be removed. All contacts in each sample unit shall switch 1dentical loads. Following cycling, the
electrical continuity of each case-grounding fuse shall be checked.

4.8.19.1 Resistive load. Cycling rate shall be 20 12 cycles per minute, Suitable resistors shall be
used. Current shall be rated resistive current as specified (see 3.1).

4.8.19.2 Inductive load. Cycling rate shall be 10 21 cycles per minute with approximately equal “on" and
“off" periods. Current shall be rated current. Appropriate inductive {oad components (see 4.8.18.2.1 and
4.8.18,2.2, as spplicable) shall be used. A suirtable resistor may be placed 1n the circuit to obtain rated
steady-state current flow. Inductive load testing shall be performed as recommended by MIL-HDBK-338 and
approved by the qualifying activity.

4.8.19.3 Lamp load. Unless otherwise specified, the Lamp load shall be performed with a 28 V dc power
supply voltage., Either Lamps or simulated loads may be used to provide the load as follows:

8. Simulated loads shall subject the relays to making 12 times the rated lamp load and breaking the
rated lamp load. The duration of the 12 times 1nrush shall be 0.015 to 0.020 second. The total
“ON" time shall be 5 £0.05 seconds and the YOFF" time shall be 5 20.05 seconds.

b. Lamps shall be screened to verify a minmimum 1mitval cold inrush of 12 times the rated lamp load.

Only tamps meeting this requirement shall be used to provide load to the relays. The total "ON®
time shall be 2 20.05 seconds and the “OFF" time shall be 7 £2 seconds.
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4.8.19.4 Low level load. The minimm cycle time shall be 10X the sum of the maximum specified (see 3.1)
operste and release times for the relay under test. Ffor latching relays, the minimm cycle time shall be
10(2X operate time). Each contact load shall be 10 to 50 A at 10 to 50 W (dc or pesk ac). The coil shall
be energized at rated voltage during 50 £10 percent of each operation. Exsmple: 10 x 8 ms = 80 ms which
would be » maximm of 12.5 cycles (one opening and one closure of s set of contacts) per second.

4.8.20 ]ntermediate current (see 3.24). Intermediate current shall not be considered a low level or high
level contact loead rating (see 6.1.1). Relays shall be tested as specified in method 312 of MIL-STD-202.
The following details and exceptions shall apply:

a. Maximm contact resistance: As specified in 3.24.

b. Coil energizing voltage: Rated voltage (see 3.1).

¢. Cycling rate: 10 22 cycles per minute with minimum of 75 percent coil “ON® time. For latchiryg
relays, the relay shall be in each position for approximately one-half the cycle time. Each coil
shall be energized for 75 percent of each cycle.

d. Contact current/voltage: 100 mA at 28 V dc.

e. Monitoring: At Least 40 percent of the closed time of each contact during each operation shall be
monitored for contact resistance.

f. Number of cycles: 50,000 cycles.
g. Ambient temperature: +125°C minimum,
4.8.2% Mechanical life (see 3.25). Relays shall be cycled one million cycles at room ambient
tempersture. The cycling rate shall be as specified 1n 4.8.19.4. Each contact load shall be 10 to 50 uA at

10 to 50 mV (dc or peak ac). The coil shall be energized at rated voltage during 50 210 percent of each
cycle. MNechanical Life cycles shall not be used for failure rate determination or maintenance.

4.8.22 Resistance to golvents (see 3.26). Relays shall be tested i1n accordance with method 215 of
MIL-STD-202 except temperature of solvents a, b, and d shall be maintained at +63°C to +70°C. The following
details and exceptions shall apply:

a. Portion to be brushed: All marking.

b. Optional procedure for solvent d s not applicable.

c. Specimens to be tested: One sample shall be tested with each solvent solution, For qualification
inspection, samples i1n excess of the available number of sotvents shall be exespt from test. For
group C testing, two additional samples shall be selected. The additional samples may be electrical
rejects from group A2.

d. Examination: Specimens shall be examined for legibility of marking.

4.8.23 particle impact noise detection (PIND, when specified see 3.1 and 3.27). Vhen specified, retays

shall be tested as specified 1n appendix B.
5. PACKAGING

5.1 Preservation. Preservation shall be level A or C, as specified (see 6.2d).

5.1.1 Level A. -
5.1.1.1 Cleaning. Relays shall be cleaned 1n accordasnce with MIL-P-116, process C-1 1f necessary.

5.1.1.2 Drying. Relays shall be dried in accordance with MIL-P-116 1f necessary.

5.1.1.3 preservative applicetion. Contact preservatives shall not be used.

b
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5.1.1.4 Unit packs. Each relay shall be unit packed one each and protected in accordance with method 111
of MIL-P-116.

5.1.1.5 |[ntermediate containers. Intermediate container use shall be in mccordance with MIL-STD-2073-1.
The nuwber of unit pecks per intermediate container shall be determined by appendix B of MIL-STD-2073-1.

5.1.2 Level C. The level C preservation of relays shall conform to the MIL-STD-2073-1 requirements.
5.2 Packing. Packing shall be level A, B, or C, as specified (see 6.2).

$.2.1 Packing and unitization or patletization. Packing and unitization or palletization shall conform
to the requirements of MIL-STD-2073-1 for the lLevel cited. When the quantity of a stock rambered 1tem being
shipped level A to a single destination comprises a shipping container whose volume is less than 1 cubic
foot (.02832 cubic meter) and weight is less than 25 pounds (11.3398 kilograms), packing shall be as
specified for level B.

5.3 Marking. In addition to any special or other identification marking required by the contract (see
6.2e), each unit, ntermediate and exterior container shall be marked in accordance with MIL-STD-129. The
compiete military or contractor’s type or PIN, as applicable (including the CAGE), shall be marked on all
unit and supplementary packs 1n accordance with the 1dentification marking provisions of MIL-STD-129.

5.3.1 Civil agencies. When specified in the contract or order (see 6.2e), the marking of domestic
shipments for civil agencies shall.be 1n accordance with FED-STD-123.

5.3.2 Electrostatic discharge sensitive (ESDS) electronic devices. Unit intermediate, and exterior packs
containing ESDS devices susceptible to damage from electric field forces (see MIL-HDBK-263 for defimition of
electric field) shall be marked 1n accordance with MIL-STD-129 requirements.

5.3.3 First article and guality conformance inspections. First article and quality conformance
inspections and tests shall be required as specified n MIL-P-116.

5.4 Functional requirements.

5.4.1 Rough handling test (when specifi ee 6.2). When packs have been tested in accordance with
MIL-P-116, all material and components comprising each pack shall be free from damage or evidence of
displacement which might affect the use of the preservation method or pack. The semiconductor devices and
associated accessories within the tested packs shall show no visible signs of damage. When specified 1n the
contract (see 6 2), functional tests 1n accordance with the group A inspection requirements of the commodity
specification shall be conducted on those semiconductor devices subjected to the rough handling test to
determine freedom from operational malfunction. The examination of the devices tested under this group A
inspection shall be 1n accordance with the visual and mechanical inspection requirements specified in method
2071 of MIL-STD-750 or the commodity specification.

5.4.2 Leakage test (when applicable) When a barrier enclosed umt pack has been tested in accordance
with MIL-P-116, there shall be no evidence of moisture within the umt pack.

5.4.3 Morkmanship. The quality of workmanship shall assure acceptance of the completed preservation,
packing, and marking requirements in accordance with the inspections specified 1n MIL-P-116,

5.5 gQuality assurance provisions. Quality assurance and inspection requirements shall be in accordance
with MIL-P-116.

6. NOTES

(This section contains information of a general or explanatory nature that may be helpful, but is not
mandatory.)
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6.1 ]ntended use. Relays conforming to this specification are intended for use 1n electronic and
commnication equipment. Their principal sreas of applicstion are for aircraft, missiles, spacecraft and
ground-support electronic send commmication equipment. This does not preclude the use of these relays in
other military applicetions. Consult MIL-STD-1346 for selection and application informstion,

CAUTION: The use of any coil voltage less than the rated coil voltage will compromise the operation of
the relay.

CAUTION: Transfer relay contacts shall not be used to ground load in one position and to 115-volt
terminal in other position. Transfer relay contacts shall not be used to transfer load
between phases, nor between unsynchronized ac sources.

CAUTION: When latching relays are installed 1n equipment, the latch and reset coils should not be
putsed simultaneously., Coils should not be putsed with less than the rated coil volitage and
the pulse width should be a minimum of three times the specified operate time of the reley.
1f these conditions are not followed, it is possible for the relay to be in the magneticslly
neutral position.

6.1.1 Contact rating. The contact ratings of retays covered by this specification are based on load
endursnce tests which establish the relay capability to switch rated loads. For the purposes of this
specification, contact load ratings are defined as follows:

a. Low level: 10 uA at 50 mV to 10 mA at 6 V.
b. Intermediate: 10 mA at 6 V to 100 mA at 28 V.
c. High {evel: Above 100 mA at 28 V.

6.1.2 [Failure rate level. Failure rate level (percent per 10,000 cycles) as specified in table I, 1s
based on an average of 10 cycles per hour, per application, for 1,000 hours 1n accordance with MIL-STD-690.

6.1.3 Packaging provisions. The preservation, packing, and marking specified herein are intended for
direct shipments to the Government. However, at the option of the contractor or when so specified, the
packaging provisions herein are also spplicable for the preparation of relays for shipment from the parts
contractor to the original equipment manufacturer.

6.2 Acguisition requirements. Acquisition documents must specify the following:

a. Titie, number, and date of the specification.

b. Issue of DODISS to be cited 1n the solicitation, and 1f required, the specific i1ssue of individual
documents referenced (see 2.1).

c. Title, number, and date of the applicable specification sheet, and the PIN.
d. Llevels of preservation snd packing required (see 5.1 and 5.2).

e. Special or additional identification marking requirements (see 5.3).

f. MNarking requirements for failure rate level (see MIL-STD-690).

6.2.1 Manufacturer provided services. The manufacturer may provide the following optional value added
services when specified n the purchase order:

a. Hot solder dipping of terminals (see 3.5.7).

b. Shortening of wire leads (see 3.5.7.2).
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6.3 ouslification. With respect to products requiring qualification, awards will be mede only for
products which are, at the time of award of contract, quatified for inclusion in applicable Qualified
Products List, QPL 39016, whether or not such products have actuslly been so listed by that dete. The
attention of the contractors is called to these requirements, and manufacturers are urged to arrange to have
the products that they propose to offer to the Federal Goverrment tested for qualification in order that
they may be eligible to be awarded contracts or purchase orders for the products covered by this
specification. The sctivity responsible for the QPL is the Defense Electronics Supply Center, ATTN: DESC-
ELS, 1507 Wilmington Pike, Dayton, ON 45444. Application for qualification tests shall be made in
accordence with provisions governing qualification SD-6 (see 6.3.1).

6.3.1 Provisions Governing Quaslification Sp-6. Copies of "Provisions Governing Qualification SD-6 may
be obtained upon application to the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue,

Philadeiphia, PA 19111-5094.

Q ficati in imilarity. This information is for reference only. Refer to the
individuat specification sheets for detailed information.

Qualificati mmilerity. The graphic guide shown jliustrates the relative complexity of
individual specification sheets within a style group for use in determining qualification inspection
(reduced testing) candidate specification sheets, Arrow direction indicates flow towards less complex
designs. Asterisk i1ndicates most complex design of style group.

T0-5, ROUND PIN PATTERN: 0.100 GRID PIN PATTERN:
w/2k /15 /11 /43 /42 /741

V5 I R |

|-~ /20 / /9
\\50 /49
-——/Z /

zs /10
_./za /zs /7
T0-5, LATCHING
»/30 /729 712 :
L/zs r21 /9
2 POLE: 4 POLE:
»/38 /37 /13 /36 /35 /31
HALF SI2E CASE STYLE:
s22 FULL SIZE CASE STYLE
/6 /33 /54 /53 /14
744 -
755

ONE TENTH SI2E CASE STYLE:

/4] ———— /48
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6.3.2.2 Maintenance by gsimilarity. The data accumulated for the style groups lListed below mey be
combined for group B and C inspections maintenance and extension of failure rate levels in accordance with
MIL-STD-690. Testing samples must be representative of production. Maintenance plan is contingent upon
qualifying activity spproval. Failures exceeding the sampling plen selected (C = rumber), regardless of
the specific specification sheet sffected, affect all other specification sheets within the respective style

group.
a. T0-5, round pin pattern: /7, /9, /10, /11, /15, /16, 720, /2%, /23, /24, /1235, /26.
b. 0.100 grid pin pattern: /17, /18, /19, /41, /42, /43.
c. T0-5, letching: /8, 712, 727, /28, /29, /30.
d. HNalf size case style: /6, /22, /33, /44, /55.
e. Full size case style: /14, /53, /54.
f. 2 pole: /13, /37, /38.
g. 4 pole: /31, /35, /36.

6.4 Shelf Life. Relays conforming to this specification should be designed for a minimum of 7 years

shelf Life, following which the relays should be satisfactory for intended use without further conditioning.

6.5 Sealing. The following procedure is suggested as & guide; however, every effort should be made to
utilize the most effective procedure consistent with the state of the art.

a. Evacuate to less than 200 microns.
b. Heat to wmaximum rated ambient temperature with continued evacuation (see 3.1).

c. Maintain heat and vacuum for 12 hours or longer, continuing the treatment until a maximum pressure
of 80 microns is reached.

d. Turn off heaters and maintain pressure for 4 hours.
e. Close evacuation vaive and fill chamber with the desired pressurizing gas.
f. Seal relay before removing from chamber.

6.6 Intermetallic contact. The fimishing of metallic areas to be placed in 1ntimate contact by assembly
presents a spectal problem, since intermetallic contact of dissimilar metals results 1n electrolytic couples
which promote corrosion through galvanic action. To provide the required corrosion protection,
intermetaliic couples are restricted to those permitted by table IX. Table IX shows metals and alloys (or
plates) by groups which have common electromotive forces (EMF) within 0.05 volt when coupled with a
saturated calomel eiectrode 1n sea-water at room ambient temperatures. All members of a group are
considered as completely compatible, one with the other. Compatible couples between groups have been
specified 1n table IX based on a potential difference of 0.25 volt maximum. To simplify any arithmetic
involved, table IX shows, 'n sddition to EMF against a calomel electrode, a derived "anodic index® with
group 1 (gold, etc.) as 0 and group 18 (magnesium, etc.) as 175. Subtraction of a lower group anodic index
gives the EMF difference 1n hundredths of a volt,

6.6.1 Groups. Table IX sets up 18 primary groups. 1t may be noted that neither the metallurgical
similarity or dissimilarity of metals 18 the parameter for selection of compatible couples. All members
within a group, regardiess of metaliurgical similarity, are considered i1nherently nonsusceptible to galvanic
action, when coupled with any member within the group; for example, such dissimilar metals as platinum and
gold. Simlarly, such basically dissimilar alloys as austenitic stainless steel, silver-solder, and low
brass (all members of group 5) are inherently nonsusceptible when coupled together.

6.6.2 Compatibility graphs. Permissible couple series are shown 1n table IX by the graphs at the right.

Members of groups connected by lines will form permissible couples, A o indicates the most cathodic member
of each series, a * an anodic member, and the arrow indicates the anodic direction.
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TABLE IX. C tible couples 6.6). 1/
Group Metsllurgical category ENF Anodic Compatible couples
no. (volt) 1ndex
(0.01 v)
1 Gold, solid and plated; gold-platinum +0.15 0
alloys; wrought platinum (most
cathodic)
2 Rhodium plated on silver-plated copper +0.05 10 ;2
3 Silver, solid or plated; high silver 0 15 f v
alioys I T
4 Nickel, solid or plated; monel metal, -0.15 30 l l
high nickel-copper alloys e ?
H) Copper, solid or plated; lLow brasses -0.20 35
or bronzes; silver solder; German
silver; high copper-nickel alloys; . e
nickel-chromium alloys; austemitic
corrosion-resistant steels
6 Commercial yellow brasses and bronzes -0.25 40 : t‘. o
1 L
7 High brasses and bronzes, naval brass; -0.30 45 z f i
Huntz metal 1 ' | T
8 18 percent chromium type corrosion- -0.35 50 i f i t
resistant steels 1 I l T
9 Chromium, plated; tin, plated; 12 -0.65 60 111 1
percent chromium type corrosion- ses e
resistant steels | l I T
veYvee
10 Tin-plate; terneplate; tin-lead solder -0.50 65 ®s e e
1 Lead, solid or plated; high lead -0.55 70 l 1 l r
alloys oo .li
12 Aluminum, wrought alloys of the -0.60 75 l 11 l
duralumn type eo oo ?
11l
13 Iron, wrought, gray, or malleable; -0.70 85 l l l
plain carbon and Llow alloy steels, v
armco iron ® T T T?
14 Aluminum, wrought alloys other than -0.75 90 l l 1 l
duralumin type; atuminum, case alloys MDA M
of the silicon type | | lT
15 Aluminum, cast alloys other than -0.80 95 l l l l
silicon type; cadmium, plated and seec e
chromated T
v
16 Hot-dip-2inc plate; galvanized steel -1.05 120 * 0
17 2inc, wrought; zinc-base die-casting -1.10 125 i
alloys; zinc, plated
18 Magnesium and magnesium-base alloys, -1.60 175 .
cast or wrought (most anodic)

1/ Compatible couples - potential difference of O
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6.6.3 Selection of compatible couples. Proper selection of metals 1n the design of equipment will result
in fewer i1ntermetallic contact problems. Ffor example, for sheltered exposure, neither silver nor tin
require protective finishes. MHowever,K since silver has an anodic index of 15 and tin 65, the ENF generated
as a3 couple 1s 0.50 volt, which i1s not allowable by table IX. In this case, other metals or plates will be
required. It should be noted that, in intermetallic couples, the member with the higher anodic ndex is
anodic to the member with the lower anodic 1ndex and will be susceptible to corrosion 1n the presence of an
electrolytic medium. If the surface area of the cathodic part 1s significantly greater than that of the
anodic part, the corrosive attack on the contact area of the anodic part mey be greatly intensified.
Material selection for intermetallic contact parts, therefore, should establish the smaller part as the
cathodic member of the couple, whenever practicable,

6.6.4 Plating. When base metals intended for wntermetallic contact form couples not allowed by tabie 1X,
they are to be ptated with those metals which will reduce the potential difference to that alliowed by table
Ix.

6.6.4.1 Iin pltated finishes. Use of tin plating 1s prohibited (see 3.4.4.1a). Use of tin finishes can
result in tin whisker growth. Tin whisker growth can result in adverse effects on the operation of

electronic equipment systems. For additional information on this matter, refer to ASTM B545-83 (Standard
Specification for Electrodeposited Coating of Tin). "

6.7 Fixturing losses. 1t 1s known that there 15 1nherent resistance i1n sockets, wiring, etc.. The
qualifying activity will evaluate the manufacturer’s system to determine conformance to specification
requirements.

6.8 Glossary. The definitions listed below are not a complete glossary of relay terminology, but rather
are 1ntended as definitions of the techmical terms as apptied within the specification.

Adjunct sealant - Any hydrecarbon or silicon material used on the exterior of the umit to improve the
hermeticity of a hermetically sealed relay.

Bifilar winding - Two or more windings with the wire of each winding alongside the other, matching turn for
turn; may be either inductive or noninductive,

Bistable (latching) relay - A two-position relay whose contacts transfer only as a result of coil
energization (depending on design) (of either a particular polarity, or of a particular coil), remain 1n
that position with no coil energization, and transfer to the alternate position only as a result of coil
energization (of either the opposite polarity, or of the other coil, respectively).

Bounce time - The interval between first make of the contact until the uncontrolled making and breaking of
the contact ceases.

Chatter, contact - The undesired opening of mating contacts resulting from uncompensated ac operation, or
from external shock and vibration.

Coil - One or more windings on a common form.
Contacts - The current-carrying parts of a relay that open or close electrical circuits.

Contact, bifurcated - A forked or branched, contacting member so formed or arranged, as to provide dual
contacting.

Contact, closed - A normally-closed contact with the relay released 1s a closed contact. A normally-open
contact with the relay operated 1s a closed contact.

Contact, open - A normally-closed contact with the relay operated i1s an open contact A normally-open
contact with the relay released 1s an open contact.

Contact arrangement - The combination of contact forms that make up the entire relay switching structure.

Contact bounce - Intermittent opening of contacts after initial closure due to contact impact.
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Contact force - The force exerted by & movable contact against a mating contsct when the contacts are
closed.

Contact gap - The distance between a pair of mating relay contacts when the contacts are open.
Contact weld - A contact failure due to fusing of closed contacts, resulting in their tsilure to open.

Cycle, relay - A relay cycle 1s defined as a relay pickup and dropout, (one opening and one closure of a set
of contacts). Therefore, a cycle consists of two operations.

Degassing - A process of thermally cleaning a relay (at elevated temperatures) to drive off harmful gasses.
Degassing is usuaily performed using vacuum puwps.

Dropout value (voltage), specified - As the current or voltage on an operated relay is decreased, the value
at or above which all relay contacts must resture to their unoperated positions.

Hermetically sealed relay - A relay contained within an enclosure that is sealed by fusion to insure a low
rate of gas leakage. This usually refers to metal-to-metal, or metal-to-glass sealing.

Hold value (voltage), specified - As the current or voltage on an operated relay s decreased, the value
which must be reached before any contact change occurs.

Miss - fFailure to establish the intended circurt conditrons (high or low output resistance, as applicable)
Normally closed contacts - Those contacts that are closed with the relay de-energized.
Normally open contacts - Those contacts that are open with the relay de-energized.

Operate time - The interval between the application of a step function 1nput signal and closing of all
normal ly open contacts. Bounce time 1s not 1ncluded.

Operation, relay - A relay operation is defined as when a relay changes from an 1mitial condition to the
prescribed condition. For examplie, normaily open to closed or vice versa. Therefore, a relay operation s
one half of a cycle.

Pickup value (voltage), specified - As the current or voltage on an unoperated relay 1s increased, the value
(voltage) at or below which all contacts must function.

Polarized relay - A relay, the operation of which s primarily dependent upon the direction (polerity) of
the energi2i1ng current(s) and the resultant magnetic flux. The opposite of neutral relay. Also called
“Polar Relay*.

Relay - Most simply defined as an electrically controlled device that opens and cioses electrical contacts
to effect the operation of other devices in the same or another electrical circuit,

Relay, differential - A doubte 1nput relay which 1s actuated by the polar signal
resulting from the algebraic addition of dual inputs.

Relay, null-seeking - A relay of double-throw configuration and a stable centeroff position Either side of
the double-throw contact can be activated by and for the duration of the polar actuating signal.

Relay, sensitive - A relay that operates on low 1nput power commonly defined as 100 milliwatts or less.

Release time - The interval between the trailing edge of a step function i1nput signal and closing of all
normal ly closed contacts. Bounce time is not included.

Saturation - The condition attained 1n a magnetic material when an increase 1n magneti1zing (coil) current
produces no appreciable increase 1n flux,

Shelf Life - A period of time a relay can be stored unused before detrimental changes occur which would
cause the 1tem not to properly perform i1ts function within the requirements of this specification.
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Silicone - Any of » group of semi-inorganic polymers based on the structural umt R, Si10, where R is an
organic group, characterized by wide range thermal stability, high lubricity, extreme water repeilence, and
physicochemical inertness, used in adhesives, {ubricants, protective coatings, paints, electrical
insulation, synthetic rubber, and prosthetic replacements for bodily parts.

Sensitivity - Pickup va-Lue expressed in terms of milliwatts (or watts).

Time, contact bounce - The time interval from initial closure of a contact to the end of bounce during
pickup and dropout.

Time, operate - The time interval from coil energization to inmtial closure of the last open contact.
Unless otherwise stated, it does not include contact bounce time.

Time, release - The time interval from coil de-energization to 1nitisl closure of the last open contact.
Unless otherwise stated, it does not include bounce time.

Time, transfer - The time interval between the opening of the closed contact and the closing of the open
contact of a break-make-contact combination. For multipole relays, transfer time 1s defined as the interval
between the opening of the last closed contact and the closing of the first open contact of any set.

Voltage, rated coil - The coil voltage at which the relay 1s to operate and meet all specified electrical,
mechanical and environmental requirements.

6.9 Subject term (key word) listing.

AC corl

All welded

Coil transient suppression
Full size crystal can
Half size crystal can
Hermetically sealed

Low {evel contact rating
Magnetic latch

Reverse polarity sensitive
T0-5

6.10 changes from previcus issue. Marginal notations are not used in this revision to identi1fy changes
wWith respect to the previous i1ssue due to the extensiveness of the changes.
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APPENDIX A
GUIDELINES FOR CLEANING AND SMALL PARTICLE INSPECTION

10. ScoPE

10.1 Scope. The following processes, requirements, and methods of examination are offered as guidelines
for performing the internal visual inspection and cleaning of relays prior to canning. These guidelines mey
be used both by the supplier 1n preparing his internsl procedures and by the audit team in reviewing a
supplier’s procedures. This information is not intended to provide all possible requirements, processes,
and test methods for internal inspections and cleaning. They are merely guidelines and should be used as
such by the supptier and the audit team. Actual inspection procedures and criteria shall be 1n sccordance
with the supplier’s process as approved by the qualifying activity. This appendix is a mandatory part of
the specification. The informetion contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS

20.1 Government documents.
20 1.1 Specifications, standards, and handbooks.
STANDARD
FEDERAL
FED-STD-209 - Clean Room and Work Station Requirements, Controlled Envirorment.
30. GENERAL GUIDELINES

30.1 Examination for contamination. Visually examine the following areas using the guidelines defined in
detailed explanation of inspection guidelines (see 40).

a. Contact assembly, contact surfaces, stationary and movable contacts, and springs.
b. Coil, pole piece, armature, and header.
40. DETAILED EXPLANATION OF INSPECTION GUIDELLINES

The suppliers procedures shall contain the following inspection points as a minimum and shall contain
criteria for acceptance and/or rejection.

40.1 Moving contact assembly and springs. Inspect the moving contact assembly for proper instsllation
and position. Any springs must clear all adjacent parts for both positions of the armature. Support

brackets for the moving contsct sssembly shall be free of cracks and fractures (20 to 30X).

40.2 Contact surfaces (fixed and movable)}. Inspect surfaces for scratches or burrs 1n contact mating
area and cracked or peeling plating.

Inspect mating contact surfaces for proper aligrment for both positions of the armature. Inspect all
contact areas for fibrous materials and other contaminants (20 to 30X). Inspect underside of contact
supports for tool marks (20 to 30X) (see 40.6b). Inspect contact terminals for weld splatter (20 to

30x).
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Coil. Inspect coil for the following: _
B S
Evidence of poor weld on each co1l lead wire.

Weld splatter at corl terminals (20 to 30X).

Proper lead coil dress. Ensure clearance to all moving surfaces. Coil leads should not be kinked

and should not be stretched tight from coil to coil lead post (20 to 30X), i.e., adequate stress

relief shall exist. Length should not be excessive.

Micks 1n the coil lead wire due to the stripping of the insulation (20 to 30X).

Coil assembly for loose or frayed tape wrapping or insulation.

Armature and pole piece. Inspect armature and pole piece gap for weld splatter and contamination
30x).

Header. Inspect header (20 to 30X) for the following:

Unacceptable tool marks.

Glass seals.

Wetd splatter.

Cracked or peeling plating.

Proper alignment of header and frame.

Inspection guidetines.

Weld splatter or weld expulsion balls observed under 20 to 30X magnification shall be acceptable 1f
capable of withstanding a probing force as specified applied using an approved, calibrated force —
gauge. User may apply a maximum force as specified during precap inspection. Each suspect weld
splatter or weld ball shall be probed only one time by the user during precap.

Detrimental marks, burrs, or scratches made by tooling during assembly are not acceptable.

Cracks 'n the header pin glass seals shall be deemed acceptable or unacceptable 1n accordance with
the inspection criteria i1n accordance with the applicable specification.

Loose insulation strands from corl wrap, bobbin, and other i1nsulators are not acceptable.
Insulation strands that are an integral part and extension of the coil wrap or coil lead insulation
are acceptable unless they are of sufficient length or location that they can interfere with the
normal actuation and operation of the relay.
CLEANING
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Cleaning. Cleaning and small particle inspection shall be performed in accordance with supplier

processes as approved by the qualifying activity. FED-STID-209 provides additional guidelines for limting
the amount of contamination introduced nto the air 1n the room by closely controlling the personnel,
operations, and materials inside the facility.

b.

c.

d.

60.

b.

NOTE:
be filtered finer than 1 mil to preclude contamination.

Cleaning shall be performed 1n a class 100 enviromment 1n accordance with FED-STD-209. Storage
trays, transport trays, and covers shall be glass, non-magnetic stainless steel, or glazed ceramic.
Other materials which do not attract or generate particles may be used for storage trays, transport
trays and covers if approved by the qualifying activity.

Relays with permanent magnets shall be demagnetized, if they can be remagnetized and stabilized
after canning. The reiays shall be demagnetized using a suitable device.

Ultrasonic cleaning.

CAUTION - Fluid used in the ultrasonic cleaner and in the small particle inspection system must

(1) Clean relay trays and covers. Clean a sufficient quantity of trays and covers for storage and

transport of relays, cans, and other parts for the remainder of required clesaming. Store in
class 100 environment 1n accordance with FED-STD-209.

(2) Ultrasomicatly clean relays, can and any other parts and subassemblies that constitute the final

assembly. Ilmmediately after cleaning, store the parts in covered trays in s class 100
environment 1n accordance with FED-STD-209.

Vacuum clean parts 1n a class 100 environment. Using a pressure gun and filtered air/gas through a
static eliminator, blow filtered air/gas on the parts, holding the parts i1n front of s vacuum inlet
to trap loosened particles. Immediately store cleaned parts in the cleaned, covered trays.

CAUTION: Nozzles used to blow filters and relays during cleaning shall not be the safety siphon type.

SMALL PARTICLE INSPECTION

Perform small particle cleaning on relays, cans and any other internal parts and subassemblies that
constitute the final assembly.

(1) Obtain test lLiguid from prefiltered supply.

(2) Assemble a precleaned flask, vacuum pump, filter holder, precleaned 0.80 micron max filter, and

precleaned funnel. Fill funnel with prefiltered test liguid and turn vacuum pump on. Repeat
until flask 1s filled.

(3) Fill “pressurized contarner” with cleaned test liquid from step 60.a(2) above.

(4) Clean filter by blowing both surfaces with de-staticized air. Using the pressurized container,

wash both sides of the filter with clean filtered test liquid. Observe filter under 30X
magnification: If any particles .001 inch (0.03 mm) or larger are observed, repeat the cleaning
process until satisfactory results are obtained, The cleaned filter shall be used n the
foliowing step 60.b.

Small particle i1nspection.
(1) Place filter holder and cleaned filter on a clean empty flask under funnel.
(2) Mir blow all parts to be cleaned using de-staticized air/gas. Place parts 1n funnel.

(3) Using a flask of filtered test Liquid, pour the test Liquid into the funnel, covering the parts

to be cleaned. Cover funnel. Agitation of the test lLiquid around the part 1s recommended or
using a prefiltered test liguid, spray test liquid over parts into the funnel and cover funnel.
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(4) Turn vacuum pump on. When all the test Liquid has passed through the filter, turn vacuum pump
off.

(5) Remove filter and examine under 30X magnification.

(6) 1f one or more perticles .001 inch (0.03 mm) or larger are present on the filter, repeat steps
60.b(1) through 60.b(5) until results are satisfactory.

70. PROCESSING OF CLEANED RELAYS
a. Place clesned parts 1n clesned covered trays 1n preparation for canning the relays.
b. Can relays 1n class 100 clean area.

NOTE: [If the can or cover 1s subsequently removed for any reason, pre-can visual i1nspection shall be
repeated and this cleaning procedure shall be repeated.

c. Remagnetize and stabilize the relays 1f applicable.

d. If relays are required to be removed from the class 100 clean area, place a gummed clean {abel over
the evacuation hole (1f applicable) before removing from clean area.

e. Relays shall be manufactured, assembled, and tested i1n controlled aréas. After final cleaming, atl
processes and assembly performed on the relay while in a delidded configuration shall be
accomplished on a class 100 laminar flow bench or 1n an area meeting the requirements of a class 100
clean room as defined 'n FED-STD-209 If a final cleaned relay leaves the flow bench or clean room,
relay shall be lidded and evacuation hole(s) shall be covered by a method approved by the qualifying
activity. Additional provisions shall be incorporated as required in all areas to prevent the
generation and entry of particulate contamination 1nto parts and assemblies. Additionsl provisions
shall also be made as required in all areas to remove particulate contamination from the parts end
assemblies. The supplier shall maintain records which verify that the required levels of
cleanliness are maintained 1n all assembly and sealing areas.

80. REWORK
80.1 Rework, Relays that reguire rework or readjustment after capping, but prior to any welding of the

enclosure, may be reworked or readjusted provided the examination and cleaning of 40 through 70 are repeated
after the rework or readjustment.
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PARTICLE IMPACT NOISE DETECTION (PIND)

10. SCoPE
10.1 Scope. The purpose of this test 1s to detect the presence of free moving particulate contsminants

wWithin sealed cavity devices. This test method 1s specifically directed toward relays and other devices
where internal mechanism noirse makes rejection exclusively by threshold tevel impractical. The test
provides a nondestructive means of identifying those devices containing particles of sufficient mass that,
upon i1mpact with the case, excite the transducer. This appendix is a mandatory part of the specification.
The information contained herein 1s intended for compliance.

20. APPLICABLE DOCUMENTS This section s not spplicable to this appendix.
30. EQUIPMENT

30.1 Equipment. The eguipment required for the particle impact noise detection (PIND) test shall consist
of the following (or equivalent). PIND i1nstruments are available which incorporate items a - h (see figure
1.

a An oscilloscope capable of 500 kHz response minimum, and a sensitivity of 20 mV/cm for visual
display of the particle norse.

b An audio system with speaker to monitor the audio signal from the PIN® electronics. If headphones
are used, the system shall provide scefeguards against loud noise bursts.

¢. A vibration shaker and driver assembly to accommodate the weight of the payload. The payload
consists of the DUT (device under test), (PIND) transducer, the transducer isolator, preamplifier
(when included), co-test shock mechanism (when 1ncluded), a portion of the transducer cable and 1ts
restraints. The shaker and driver assembly shall be capable of providing essentially sinusoidal
motion at.

(1) Condition A. 5g peak at 27 Hz 1n 3 axes.
(2) Condition B: 5g peak at 27, 40, and 100 Hz 1n optimum axis.

d. PIND transducer, calibrated to a peak sensitivity of -77.5 23 dB at 1 volt per microbar at a point
within the frequency range of 150 - 160 kHz.

e. A sensitivity test umit (STU) (see figure 11) for periodic assessment of the PIND system
performance. The STU shatl consist of a transducer with the same tolerances as the PIND transducer
and a circuit to excite the transducer with a 250-microvolt :20 percent pulse. The STU shall
produce a pulse of about 20 mV peak on the oscililoscope when the transducer s coupled to the PIND
transducer with attachment medium.

f. PIND electronics, consisting of an amplifier with a gain of +60 22 dB centered at the frequency of
peak sensitivity of the PIND transducer to amplify the transducer signal to a usable level for audio
detection and oscilloscope display. The noise at the output of the amplifier shall not exceed 10 mv
peak

g. Co-test shock mechanism consisting of the i1ntegral co-test shock mechanism of 30.1c above (when
included) capable of imparting shock pulses of at least 2009 peak to the DUT, and shall be capsble
of providing a pulse duration not exceeding 1 ms. If the integral co-test shock system is used, the
shaker vibration may be \nterrupted or perturbed for a period of time not to exceed 250 ms from
imtiation of the shock pulse.

NOTE: When co-test shock capabilities are not available, the DUT shall be pre-shocked 1n accordance
with 40 4.1b

h  Isclator material between the PIND transducer and the vibration shaker and driver when required to
reduce background noise. The i1solator shall have no resonance within the test frequency range.
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Attachment medium. The attachment medium used to attach the OUT to the PIND transducer shail be
either a viscous acoustic couplant or double-faced tape. A mechamical holding fixture that can be
shown to produce no noise signature may also be used, in conjunction with acoustical couplant (if
necessary) for large packages.

Special mounting adapters for devices which have i1rregular surfaces (see 40.4.1)

OSCILLOSCOPE
X v
AUDIO Yl :
u

SYSTEN I 4 |

ATTACHMENT

PARTICLE MEDIUM 1

IMPACT NOISE |

DETECTION SAIISIISS /Y. :

ELECTRONICS e !
ISOLATOR ACCEL

N AMP

R R e BN N
ACCELERO-
1 METER

Typical particle ympact noiyse detection system

METAL BOX OR ENCLOSED
METAL CHASSIS

SHIELDED TRANSDUCER
CABLE ~s19 INCHES LONG

STU TRANSDUCER

S1408M

ATTACHMENT MEDIUM

PARTICLE IMPACT NOISE
DETECTION TRANSDUCER

$1408M| ] L

- TO PARTICLE IMPACT NOISE
DETECTION ELECTRONICS

Typical sensitivity test umit

Pushbutton switch: Mechanically gquiet, fast make, gold contacts. E€.G. T2 SM4& microswitch.
Resistance tolerance 5 percent nontnductive.

Voltage source can be a standard dry cell.

The coupled transducers must be coaxial during test.

Voltage output to STU transducer 250 microvolts, :20 percent

A function generator with a 250 microvolt +20 percent square wave output at 150 kKz nominal with 50
ohms output impedance may be substituted for enclosed metal chassis.

FIGURE 11. Typical particle ympact noise detection system and sensitivity test unit.
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40. PROCEDURE

40.1 Test equipment setup. The test equipment shall be set up in a low noise area. Noise in this
context refers not only to that audible noise which would normally i1nterfere with Listening but also power
line noise, radiated R.F. noise or high frequency acoustic noise (150 - 160 kHz). Commercial equipment
shall be connected as described 1n the operations manual. Otherwise, assembled PIND equipment shall be
connected as shown on figure 1%,

a. Audio output volume shall be adjusted to a comfortable noise level output.
b. Shaker drive frequency shall be ad)usted 'n accordence with 40.3,

c. Shaker drive amplitude shall be adjusted in accordance with 40.3 and mounting adapter (if any) shall
be in place,

d. Oscilloscope vertical deflection primary beam sensitivity (displaying PIND electronics output) shatl
be 20 millivolts/centimeter Oscilloscope horizontal deflection shall be adjusted to 4 cm and shall

¥ obtain drive from the sine generator/amplifier accelerometer, or a time base (2 ms/cm) triggered
from the accelerometer output.

40.2 JTest equipment checkout. The test equipment checkout shall be performed daily or prior to the start
of, and at the completion of, daily PIND testing with results recorded. Failure of the system to meet
checkout requirements shall require retest of all devices tested subsequent to the last successful system
checkout.

40.2.1 Shaker drive system checkout. The drive system shall achieve the shaker frequency and the shaker
amplitude specified wn 40.3. The drive system shall be calibrated so that the frequency settings are within
38 percent and the amplitude vibration settings are within 10 percent of the nominal values. If a visual
displacement monitor 1s affixed to the transducer, 1t may be used for amplitudes between .04 and .12 inch
(1.02 and 3 05 mm). An accelerometer may be used over the entire range of amplitudes and shall be used
below amplitudes of 040 inch (1.02 mm).

40.2.2 petection system checkout. With the shaker de-energized, the STU transducer shall be mounted
face-to-face and coaxial with the PIND transducer using the recommended attachment medium. The STU shall be
activated several times to verify low level signal pulses visually on the osciiloscope (approximately 20 mV
peak or 10 mV peak above system noise). If a commercial instrument 1s used, follow the manufacturer’s
detection system checkout procedure. With the approval of the qualifying activity, an alternate calibrated
noise generator may be used to perform the system checkout. In this case, the calibrated generator s
tested 1n accordance with this procedure to demonstrate that oscilloscope traces are achieved to result I1n
rejection.

NOTE: Not every application of the STU will produce the required amplitude but the majority of applications
will do so.

40.2.3 System noise verification. For proper system operation, no extraneous noise can be permitted to
exi1st i1n the system. During proper opersation, the normal system noise, as observed on the oscilloscope,
will appear as a fairly constant band and must not exceed 10 mV zero to peak. Extraneous noise 1s defined
as noise 1n the system other than the permissible background noise that 1s present with no device on the
transducer. Such noise can be due to a number of sources which must be eliminated or their effects guarded
against, since those non-signal noise spikes can appear as signals on the indicators. Common sources of
noise are fluorescent lighting, heater elements, soldering 1rons and other switching transients, line
transients and, especially, less than optimum installation and support of the transducer cabling. The
latter source normally may be elyminated by redressing the cable, tightening or cleaning the connector st
the transducer, or even replacing the transducer or transducer cable. To verify that no extraneous noise
exi1sts 1n the system, observe the oscilloscope while turning on the shaker at the designated frequency and
amplitude. This noise 1s usually present as pulses which remain 1n a3 fixed position on the oscilloscope
trace 1f extraneous noise s observed, correct the problem by shielding or other precautions, such as
those suggested above and re-run the entire noise check.
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Acceptance criterta: Each unit tested shall meet the acceptance.

mmmwwmmmwmemM

Shaker noise: Timebase adjusted to locate shaker reversal noise bursts at end of oscilloscope trace. Test
unit not mounted.

Inherent mechanical noise Synchronized spike may appear at different locations on timebase for each unit
under test.

Particulate noise: Nonsynchronized spikes of any magnitude appear randomly and may disappear as test
progresses Umit 1s rejectable

A

Excessive mechanical noise:

Synchronized trace masks more than 50 percent of oscilioscope trace. Unit 1s rejectable.

d

FIGURE 12. Representative oscilloscope traces
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40.3 Jest parameters. The following test parameters shall be applied to each DUT. If it has been
demonstrated that one or more of these parameters are damaging to a given part type, the test shall be
performed as defined by the parts detailed specification. Test parameters shall be documented in the

report.
40.3.1 Vibration frequency:
Condition A: 27 Wz, three axes.
Condition B: 27 Hz, 40 Hz, and 100 Mz, optimum axis.
40.3.2 Vaibration amplitude. Conditions A and B: 5g.
40.3.3 Shock level. Conditions A and B: 200g peak, 1 ms, maximuam.

40.4 Yest sequence. The condition A or 8 (as applicable) test sequence shall be applied to each DUT as
follows:

40.4.1 Condition A_seguence.

a. Vibration 5 seconds at 27 Hz.

b. Co-test shock (three pulses).
NOTE: When co-test shock capability does not exist, the DUT shall be preshocked with 2 pulses in each of 3
axes at 2009 peak, 1 ms (maximum), using equipment and techniques as defined by method 213 of MIL-STD-202,
and step 40 4.1b. may be omitted.

c. Vibration 5 seconds at 27 Hi.

d. Repeat test i1n the two other orthogonal axes.

e. Accept or reject.

40.4.2 Condition B sequence. Apply 40.4 1, steps a, b, and ¢ to the DUT 1n 1ts optimum axis as defined
by the detailed specification. Repeat the test at 40 Hz and 100 Hz. Accept or reject.

40.5 Mounting requirements. For condition A, the DUT shall be mounted such that 1t 1s ultimately tested
1n three orthogonal axes, one of which represents the normal mounting configuration for the device For
condition B, the DUT shall be mounted 1n the optimum axis as specified by the detarl specification for
minimizing 1nherent device noise. When special fixturing s required for unusual package configurations,
such fixtures shall have the following properties.

a. Low mass.

b. Nigh acoustic transmission (aluminum alloy 7075 works wett).

c. Full transducer surface contact, especially at the center.

d. Maximum practical surface contact with test part.

e. No moving parts.

f. Surtable for attachment medium mounting.
Leads on the parts shall be dressed, as necessary, so they will not strike each other or the transducer
during vibration. Long or thin cross section leads shall be observed for signs of resonance, indicated by
motion exceeding 3 or 4 diameters. Such resonance may give extraneous noise during test even though the

leads do not strike each other In these cases, the Leads may have to be shortened (1f permitted by the
application) or special fixturing or frequency changes may be required
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40.6 Jest monitoring. To avoid false indications, the DUT shall be inspected for any attached foreign
matter or leads which are touching each other. The DUT shall be mounted on the center of the transducer
using attachment medium or, 1f necessary, a mounting adapter or holding fixture. To provide maximum signal
transmissibitity with a viscous couplant, a sufficient amount of couplant shall be used and the DUT shall be
firmly mounted so that any excess couptant can be squeezed out. When double-faced tape 1s used, it shall be
changed at the start of a test group and after 25 units or less thereafter. Devices shall be put on and
removed from the attachment medium with & slight twisting motion. Device orientation for each package type
shall be as specified 1n 40.5. The vibration frequency and the vibration amp!itude shall be set at the
level specified 1n 40.3. Both detection systems shall be monitored for evidence of loose particles. Any
device which gives a particle indication shall be considered a reject. Particle indications can occur in
either detection system as follows:

a. Visual indication of high frequency spirkes which exceed the normal constant background white noise
level and the DUT inherent noise level.

NOTE: The repeatable periodic i1nherent noise signature of electromechanical devices must be fully
characterized to avoid false indications of failure and to avoid the masking of particles (see

figure 11). .

b Audio indication of clicks, pops, or rattling which 1s different from the noise signature of the DUT
or the constant background noise present with no DUT on the transducer.

¢ 1f there 's no indication of particles prior to co-test shock or 5 séconds after co-test shock, the
device 1s acceptable. When pre-shock 1s used 1n place of co-test shock, there shall be no particle
indications during the 10 seconds of vibration

40.7 Co-test shock application (when applicable) The operation of the co-test shock mechanism shall be
1n accordance with procedures supplied by the equipment manufacturer. In systems that disable the detector
during the co-test shock, the period of time from shock pulse to reimitiation of detection shall not exceed

100 ms.

40.8 Additional test cycles. [f additional cycles of testing on a lot are specified, the entire test
procedure (equipment set-up and checkout mounting, vibration, and co-shocking) shall be repeated for each
retest cycle. Re)ect devices from each test cycle shall be removed from the lot and shall not be retested

n subsequent lot testing.

40 9 Failure criteria. Any noise bursts as detected by either of the two detection systems (see 40.6)
exclusive of DUT inherent noise or background noise during the monitoring periods shall be cause for
rejection of the device. Rejects shall not be retested, except for retest of all devices i1n the event of
test system failure as provided for 40.2.

S0. SUMMARY

50.1 Summary. The following details shall be specified 1n the applicable detail specification or
procurement documentation.

a. Lot acceptance/rejection criteri1a (1f applicable)
b Vibration, conditions A or B

NOTE Unless otherwise specifired, condition A shall apply When condition B s required, the optimum
(required) axis of vibration shall be specified

¢ Co-test shock level and duration, 1f other than as defined herein.
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